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Introduction

In the United States, nearly 42,000 people lose their lives on the Nation’s highways.  In Utah
alone, nearly 300 people die each year.  Each person that dies is a significant loss.

A Traffic Engineer is concerned about the safety of the public, an efficient transportation system, 
and the mobility of people and the movement of goods and services and the impact of these
issues on the community.  These principles guide our work as Traffic Engineers.  It is the goal of
the Utah Department of Transportation, the Division of Traffic and Safety, the Engineer for
Traffic and Safety, the Region Traffic Engineers, and all involved with traffic engineering to be
successful at accomplishing these ideas.  Therefore, it can be said that every UDOT project
should be viewed as a safety project. 

The intent of this manual is to provide the guidance to achieve these goals and meet the Policy
for Traffic and Safety Service 06C-1.  The consistent statewide application of the Traffic and
Safety Manual, the Manual of Uniform Traffic Control Devices (MUTCD), the Roadside Design
Guide, the AASHTO Design Manual, UDOT Standard Drawings and Specifications, and the
UDOT School Zone Safety Manual will ensure there is a focused effort by all traffic engineers to
this important mission.

The ultimate goal is to eliminate crashes, injuries, and fatalities.

Management Concepts

People, time, and money are all resources available to complete traffic and safety tasks. 
However, these resources are finite and must be managed wisely to provide their maximum
efficiency and effectiveness.  A comprehensive management program for traffic and safety
activities can be viewed as a cycle of functions that are all interrelated and all dependent on the
other functions.

There are four essential components to the management of traffic and safety activities.  These
four areas are planning, programming, directing, and monitoring.

The planning function provides a strategic direction for the Department that reflects management
decisions and goals for safety.  Many items are required for this direction to be established. 
Accurate and comprehensive crash data, crash data analysis, field reviews for operational
deficiencies, identification of high accident locations and causes, and input on safety issues in
design are a few of these important items.  

The programming function uses the information in the planning phase to create programs
intended to mitigate safety concerns.  The programming function also provides the frame work
for traffic engineers to accomplish the safety goals and objectives in an efficient and effective
manner.

The directing component involves implementing the programs and objectives established by the



Department.  Much of the work completed by the Region Traffic Engineer falls into this
category.  The ultimate achievement of the safety goals rely on the commitment of the Region
Traffic Engineer to adopt and follow through with the safety programs.

Monitoring is the final function of the management cycle.  The data collection and evaluation of
the safety programs and projects provides the new foundation to the continuing planning phase. 
Reporting on the effectiveness of the safety programs produces a measure of the success for the
Traffic Engineer’s commitment to the safety of the public.

Manual Use and Continued Development

The Traffic and Safety Manual should be a living document.  It should continue to grow, change,
and be revised as time passes and the traffic engineering environment evolves.  Therefore, it is
expected that the manual will be updated on a continual and consistent basis.  



Region Traffic Staff
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Line of Authority - Organization Chart



Engineer for Traffic and Safety

1. Directs and supervises the following subordinate positions

Traffic and Safety Programs Engineer
Traffic and Safety Operations Engineer
Traffic and Safety Design Engineer
Ropeway Engineer
Operations IT Coordinator

2. Develop and review operating policies, long-range plans, operating programs, and
budgets.

3. Develops budgets and executes policies and operating programs for the Division of
Traffic and Safety.

4. Develops policies, procedures, and guidelines for Regions to use in traffic engineering
activities.

5. Directs research for new traffic engineering devices and analysis of existing devices.

6. Develops an organizational staffing plan that is capable of effectively accomplishing
statewide traffic engineering goals.

7. Provides traffic engineering and safety expertise to traffic engineers and other department
personnel.

8. Oversees the Safety Spot Improvement Program, Federal Hazard Elimination Program,
Federal Safety Any Area Program, Signal Construction Program.

The Engineer for Traffic and Safety maintains the following relationships:

1. With the UDOT Operations Engineer.

A. Accountable for the traffic and safety activities of UDOT including: guidelines,
studies, design, operations, and budget.

B. Advises of significant traffic and safety developments.

2. With other Department Managers.

A. Coordinates traffic engineering and safety activities.
B. Jointly develops policies, procedures, and guidelines.
C. Coordinates with and utilizes their advice and services in executing traffic and

safety activities.
D. Provides information, data, and expertise.

3. With Region Directors and Region/District Staff.



A. Provides studies, information, and data to direct traffic and safety activities.
B. Provides technical and operational assistance.

4. With Federal, Local, and other State Agencies.

A. Coordinates with and provides information, data, and expertise.

Traffic and Safety Programs Engineer

1. Directs and supervises the following subordinate positions:

Accident and Safety Engineer
School Zone Safety Coordinator
Accident Records Supervisor

2. Develops traffic and safety data required to support various UDOT programs and
projects.

3. Supervises the Federal Hazardous Elimination Program and Safety Any Area Program.

4. Supervises the analysis of traffic and safety data.

5. Develops safety mitigation plans and programs.

6. Responds to requests for information from the public and other agencies.

7. Supervises preparation and submission of various required annual Traffic and Safety
reports.

The Traffic and Safety Studies Engineer maintains the following relationships:

1. With the Engineer for Traffic and Safety and other Traffic and Safety staff.

A. Accountable for the direction and execution of the Division’s traffic and safety
analysis activities and safety programs.

B. Advises of significant developments and activities of the Traffic and Safety
studies section.

C. Furnishes a prioritized list of Hazard Elimination locations.
D. Coordinates and develops studies required for various safety projects.
E. Coordinates design of hazard elimination projects.
F. Coordinates and develops accident data for Operational Safety Reports.

5. With Region and Department staff.



A. Coordinates traffic and safety analysis and makes recommendations for Region
staff.

B. Furnishes technical assistance on request.

Traffic and Safety Design Engineer

1. Directs and supervises the following subordinate positions:

Signal and Lighting Design Engineer
Traffic Studies Engineer

2. Supervises the State Signal Construction Program.

3. Assists in the plan preparation of all traffic signal and lighting projects.

4. Develops policies and procedures related to traffic and safety design.

5. Oversees 9000 account budgeting and scheduling of projects.

6. Reviews all requests for change in access control.

7. Develops standard drawings and specifications related to signal and lighting design.

8. Supervises studies for highway improvements such as signals, speed zones, lighting, stop
signs, and crosswalks.

The Traffic and Safety Design Engineer maintains the following relationships:

1. With Engineer for Traffic and Safety and other Traffic and Safety Staff.

A. Furnishes a prioritized list of warranted signal locations and projects.
B. Coordinates and develops studies required for various safety projects.
C. Accountable for the direction and execution of the Division’s studies activities.
D. Advises of significant developments and activities in signal and lighting design.
E. Furnishes speed profiles for Traffic Engineering Ordres.

2. With Region and Department staff.

A. Coordinates traffic studies and makes recommendations to Region staff.
B. Furnishes technical assistance on request.

Traffic and Safety Operations Engineer

1. Directs and supervises the following subordinate positions:



Operations Safety Engineer
Civil Engineer
Traffic and Safety Operations Specialist

2. Supervises construction of state furnished signs.

3. Conducts classes in work zone safety for Region personnel.

4. Prepare Traffic Engineering Orders for speed limit changes, parking restrictions, other
traffic regulations and maintains record for TEOs on all state highways.

5. Prepare Operational Safety Reports for design process.

6. Perform field review of operational deficiencies and make recommendations to Regions.

7. Oversee sign management program.

8. Oversee Safety Spot Improvement Program.

The Traffic and Safety Operations Engineer maintains the following relationships:

1. With Engineer for Traffic and Safety and other Traffic and Safety staff.

A. Accountable for the direction and execution of the Division’s traffic and safety
operations activities.

B. Advises of significant developments and activities of traffic and safety operations
section.

C. Request and review studies concerning operational deficiencies.
D. Coordinate and provide technical assistance to signal and safety projects.

2. With Region and Department staff.

A. Provide technical assistance and review of operational deficiencies.
B. Review work zone traffic issues.

Region Traffic Engineer

1. Directs and supervises the following subordinate positions:

Varies by Region.

2. Makes field investigations of problems on existing traffic facilities.  Plans, coordinates,
and directs corrections such as signs, pavement markings, and additional roadway
improvements.



3. Determines the feasibility of requests for traffic control devices received from the public
or local governmental agencies.  Coordinates studies with the Division of Traffic and
Safety.

4. Meets with citizen groups and local government agencies concerning state highway
traffic control and safety.

5. Establishes priorities for the accomplishment of Region pavement marking and signing
programs.

6. Reviews construction and maintenance traffic control plans.

7. Directs and reviews preparation of permanent signing and pavement marking plans for
design plans.

8. Prepares written correspondence concerning traffic control and safety on state highway
system within Region.

The Region Traffic Engineer maintains the following relationships:

1. With Engineer for Traffic and Safety and other Traffic and Safety staff.

A. Implements the statewide direction, policies, procedures, programs, and standards
established by the Division of Traffic and Safety.

B. Coordinates traffic and safety activities to ensure consistent statewide application.

Traffic Engineer Panel

The Traffic Engineering Panel is established under authority of Policy 06C-8 for the purpose of
advising the Engineer for Traffic and Safety.



Policies and Procedures



Utah Department of Transportation - Policy
Page: 1 of 1

Policy For Traffic And Safety Service UDOT 06C-1
Effective: June 30, 1967 Revised: August 17, 1998

Purpose
The purpose of this policy is to define the Department's goal of providing traffic safety and
services on the state highway system. The operational effectiveness of the state highway
system will continuously be observed and evaluated with regard  to traffic safety and service.
Safety and service deficiencies on existing routes will be identified and included in programs
for improvement to be considered and approved by the Transportation Commission.
Improvement programs will provide for correction of deficiencies through highway safety
countermeasures, resurfacing, and maintenance.

The Department's highway safety activities will include a continuing program for the
reporting of accidents, the analysis of accident record data, and on-the-spot investigations as
a basis for developing localized improvements directed toward accident reduction and safer
travel.

Policy
This policy applies to all highways under the jurisdiction of the Department. Improvements
initiated pursuant to this policy will supplement and compliment the planning, design, and
construction of new facilities in regular improvement programs. The Department's objective
is to identify and correct existing and potential deficiencies at the earliest possible time, that
is, before emergency conditions arise. 

Results of the accident analysis program will be used as a basis for evaluating the adequacy
of highway geometric standards, as well as a measure of the safety values to be derived from
regular improvement programs.



Utah Department of Transportation - Policy
Page: 1 of 2

Snow Tires UDOT 06C-2
Effective: April 24, 1992 Revised: October 6, 1998

Purpose
In accordance with Sections 27-12-21 and 41-6-21, UCA, the Executive Director of the Utah
Department of Transportation shall designate those state highways located in canyon areas
of the State of Utah that may not be safely traversed by the public and/or which would tend
to create hazardous conditions or hamper road maintenance activities of the Department,
unless the vehicle or motor vehicle traversing said highway is adequately equipped with
certain safety devices as described hereafter.

Policy
The Division of Traffic and Safety shall maintain and annually publish a listing of those state
highways requiring certain safety devices.  This listing shall be distributed to UDOT
Region/District Offices, the UDOT Community Relations Office, the Utah Highway Patrol,
county offices, and local law enforcement officials.  When any designated highway is so
restricted, no vehicle shall be allowed or permitted the use of said highway, during the period
between November 1 and March 31, unless:

a. Said vehicle is equipped with one of the following traction aids:

(1) Steel link chains or have chains in possession; or

(2) Mounted snow tires (it is UDOT’s interpretation that any tire which is labeled
“M & S” on the sidewall is considered to be an acceptable snow tire); or

(3) Elastomeric tire chains (designed for use with radial tires).

Note: 4-wheel drive vehicles must have a minimum of two mounted snow tires to meet the
requirements of this policy.

Note: Radial tires without snow tread do not meet the requirements of this policy.

b. Personnel of the Utah Department of Transportation and/or the Utah Highway Patrol
may permit vehicles not equipped with the traction aids defined in the preceding paragraph
to travel a designated state highway.  However, this determination can only be made by said
personnel who are on location and who can ascertain that the vehicle may do so without
endangering the public safety or creating a hazard to, or interference with, highway
maintenance operations.



Snow Tires UDOT 06C-2
Effective: April 24, 1992 Revised: October 6, 1998

Utah Department of Transportation - Policy
Page: 2 of 2

Procedures

Determination Where Traction Aids Are Required UDOT 06C-2.1
Responsibility: Region Director/District Engineer

Actions

1. After coordination with the local Highway Patrol Office, will submit a request to the
Division of Traffic and Safety for a specific location to have traction aids required as
outlined in this policy.  A Traffic Engineering Order (TEO) shall be issued by the Division
of Traffic and Safety for all approved locations.

2. Shall coordinate with the local Utah Highway Patrol Office to establish working
criteria for the adequate enforcement of this policy.

Responsibility: Engineer for Traffic and Safety 

3. Shall request the Utah Highway Patrol, or designated local law enforcement agency,
to enforce this policy.   

4. Shall notify the UDOT Region/District Offices, the UDOT Community Relations
Office, the Utah Highway Patrol, county offices, and local law enforcement officials of state
highways that are restricted, as outlined above.



Utah Department of Transportation - Policy
Page: 1 of 2

Freeway Median Crossovers UDOT 06C-4
Effective: June 16, 1989 Revised: August 17, 1998

Purpose
The purpose of this policy is to control the location and number of freeway median
crossovers.

Policy
Freeway median crossovers will be allowed according to the following criteria:

1. Maintenance turn-arounds at interchanges where removal of snow and ice would be
significantly facilitated.

2. Official and/or emergency turn-arounds.

a. Near mid-point where interchanges are 3 to 6 miles apart.

b. At approximately 3 mile intervals where interchange spacing is greater than
6 miles.

3. Double crossovers (overlapping) at maintenance station, region, or district
boundaries.

4. Those crossovers approved as exceptions to the above by the Engineer for
Operations.

The Traffic and Safety Division will maintain a list of authorized median crossover locations.

Background
The Utah Department of Transportation constructs and maintains freeway median crossovers
(turn-arounds) to facilitate highway maintenance operations.  Use of these crossovers by
unauthorized vehicles creates a potential safety hazard.  In order to minimize this hazard, the
Department will control the number of freeway median crossovers.



Freeway Median Crossovers UDOT 06C-4
Effective: June 16, 1989 Revised: August 17, 1998

Utah Department of Transportation - Policy
Page: 2 of 2

Procedures

Change In Authorized Freeway Median Crossovers UDOT 06C-4.1

Responsibility: Region Director

Actions

1. Submits a request, including justification, for a change in the number and/or location
of freeway median crossovers to the Engineer for Traffic and Safety.

Responsibility: Engineer for Traffic and Safety

2. Performs analysis of request and develops a recommendation relative to the request.

3. Submits Region request together with recommendation to the Engineer for
Operations.

Responsibility: Engineer for Operations

4. Approves or disapproves request and transmits decision to the Engineer for Traffic
and Safety.

Responsibility: Engineer for Traffic and Safety

5. Passes decision of Engineer for Operations to the appropriate Region Director.  If the
request is approved, the Region Director is requested to take the necessary action to complete
the approved work.



Utah Department of Transportation - Policy
Page: 1 of 3

Traffic Engineering Orders (TEO) UDOT 06C-5
Effective: January 19, 1979 Revised: September 1, 1999

Purpose
The purpose of this policy is to define the proper process for the issuance of Traffic
Engineering Orders (TEO's).

Policy
In order to promote motorist, bicyclist, and pedestrian safety and efficiency, the Division of
Traffic and Safety will be responsible for continuous observation and evaluation of
functional characteristics on the State Highway System, enacting traffic regulations to help
achieve this goal.

TEO's specify the authority to establish specific traffic regulations pertaining to (1)
directional movements, (2) speed limits, (3) lane restrictions, (4) parking restrictions, (5)
pedestrian/bicycle access or restrictions, (6) railroad grade crossing exemptions, and (7) other
traffic operations necessary to properly control traffic and enhance safety.

TEO's will be issued only after sound traffic engineering studies have justified their need.
Guidelines for the basis of traffic studies will be, but not limited to:

1. Manual on Uniform Traffic Control Devices (MUTCD).

2. Accident Studies.

3. Field investigations.

Parking restrictions will be established when a field review indicates that the allowance of
parked vehicles constitutes a visual or highway capacity deficiency.  Local jurisdictions will
be allowed the right to establish, by ordinance, and maintain turnover-type parking
restrictions (one hour parking limit, loading zones, etc.).  A request for these restrictions
must first be submitted to the Utah Department of Transportation and a TEO issued.



Traffic Engineering Orders (TEO) UDOT 06C-5
Effective: January 19, 1979 Revised: September 1, 1999

Utah Department of Transportation - Policy
Page: 2 of 3

Procedures

Issuance and Control of TEO’s UDOT 06C-5.1

Responsibility: Region Director

Actions

1. Receives a request for a TEO from an appropriate elected official, a responsible
member of the public, or employees of UDOT.  After evaluation and concurrence in the
request, coordinates with affected local government agencies and law enforcement officials
for their input.  Submits request to the Traffic and Safety Division to establish or change a
TEO.

Responsibility: Traffic and Safety Studies Engineer

2. Analyzes the feasibility of the request by conducting a study of the need.  Such a
study may consist of a field investigation, a statistical analysis, or possibly even a field visit
with affected parties.

3. Coordinates the study with the Region Director or Region Traffic Engineer.

4. Forwards all justified TEO requests to the Traffic and Safety Operations Engineer.

Responsibility: Traffic and Safety Operations Engineer

5. Prepares necessary documents, assigns TEO number and forwards package to the
Engineer for Traffic and Safety.

Responsibility: Engineer for Traffic and Safety

6. Reviews the study, analysis, and recommendations of the Traffic and Safety Studies
Engineer.

7. Upon approval, signs the TEO and returns it to the Traffic and Safety Operations
Engineer.

Responsibility: Traffic and Safety Operations Engineer

8. Prepares required transmittal correspondence and distributes approved TEO as
follows (one copy each):

a. Central Files



Traffic Engineering Orders (TEO) UDOT 06C-5
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Utah Department of Transportation - Policy
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b. Region Operations Engineer or District Engineer

c. Division of Traffic and Safety

d. Utah Highway Patrol

e. Appropriate local governmental agency and local law enforcement agency.

Responsibility: Region Director

9. Verifies that the provisions of the TEO have been executed and then notifies the
Traffic and Safety Operations Engineer of satisfactory completion of the TEO requirements.



Utah Department of Transportation - Policy
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Highway Lighting UDOT 06C-6
Effective: December 13, 1985 Revised: August 17, 1998

Purpose
The purpose of this policy is to establish criteria and processes for the handling of requests
for highway lighting.

Policy
For the possible increase in efficiency of traffic operations, the Department of Transportation
will review requests for the illumination of state highways.  Highway lighting will be
separated into two categories, the non-freeway or partial access controlled highway, and the
freeway or fully controlled access highway.

A. Non-Freeway Highway Lighting
Requests for highway lighting projects should come through the Region/District Offices to
the Division of Traffic and Safety.  If approved, these projects will be prioritized on the basis
of accident rate (accidents per million vehicle miles) and the night time to day time accident
ratio.  This priority listing and the availability of funds will be the critical factors in
determining which highway lighting projects will be funded.

For approved highway lighting projects, the Department will prepare plans, specifications,
and estimates and furnish all materials and labor.  The local governmental agency having
jurisdiction shall pay for operating costs and maintain the lighting system under an
appropriate agreement with the Department of Transportation.

B. Freeway Highway Lighting
There shall be no new continuous lighting on the freeway system.  Interchange lighting shall
be provided after proper engineering evaluation and in accordance with Policy 06C-07.
Illumination of the ramp terminals shall be part of the interchange lighting.  Projects to
reduce and adjust the existing lighting should be approved only after proper engineering
evaluation.



Highway Lighting UDOT 06C-6
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Utah Department of Transportation - Policy
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Procedures

Installation of Non-Freeway Highway Lighting UDOT 06C-6.1

Responsibility: Traffic and Safety Design Engineer

Actions

1. Receives request for local street lighting project.  Requests will be initiated by:

a. Region Director/District Engineer in concert with local authorities, or

b. Traffic and Safety Design Section via inventory of community needs.

2. Establishes compliance with warrants.  If lighting is warranted, establishes design
requirements and preliminary estimate.

3. Coordinates with local government officials; provides information concerning cost
of project, local government responsibilities, and various power source alternatives available
(i.e., power company owned vs. locally owned); secures letter of understanding from local
government.

4. Upon decision of local government as to course of action, Traffic and Safety Design
Engineer processes a 9000  Authority for Expenditure document through the Engineer for
Traffic and Safety and the Deputy Director.  After approval, furnishes design requirements
to the Chief Utility Engineer to formalize an agreement with the local government. 

5. Prepares plans and specifications in accordance with standard lighting practices.

Responsibility: Chief Utility Engineer

6. Prepares formal agreement for execution by local government and Transportation
officials.

Responsibility: Local Government

7. Executes and returns agreement to Chief Utility Engineer.

Responsibility: Chief Utility Engineer

8. Forwards agreement for final execution within Department.  A copy of finally
executed agreement is sent to the Traffic and Safety Design Engineer. 
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Responsibility: Traffic and Safety Design Engineer

9. Transmits plans and specifications to local government and notifies them to proceed
with lighting installation.

Responsibility: Local Government

10. Submits final costs of completed project to the Traffic and Safety Design Engineer.

Responsibility: Traffic and Safety Design Engineer

11. Inspects project to verify compliance with project plans and specifications and audits
vouchers for reimbursement of material costs (if applicable) to local government.  
Submits final cost to Comptroller Office and approves payment to local government.

12. Notifies Comptroller Office of completion of project so as to close out 9000
Authority by submitting a Termination of Authority Form.



Utah Department of Transportation - Policy
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Interchange Lighting UDOT 06C-7
Effective: September 22, 1989 Revised: March 17, 1999

Purpose
The purpose of this policy is to establish the criteria for the lighting of interchanges.

Policy
Interchange lighting has been determined to be an acceptable method of promoting the safe
and efficient movement of traffic.  Interchange lighting is warranted as specified in the Table
included within this policy.

Background
This type of lighting illuminates only the major conflict and decision points at interchanges.
Lighting will include three luminaires at the exit ramp area and two luminaires at the ramp
terminations (one at the cross street and one on the ramp).

In addition, lighting may be considered in the following areas:

1. Major weave sections.

2. Lane drop areas.

3. Complex alignment changes such as curves greater than 5 degrees.

4. Short gaps of less than 1,000 feet.

5. On ramps and other areas where night time accidents are known to be a problem, and
exceed the night time to day time accident ratio of 2.0 to 1.

Interchange Lighting Warrant Table

Average Daily Traf Less than 1000 1000-3000 3000-5000 > Than 5000

Rural No Yes Yes Yes

Suburban No No Yes Yes

Urban No No No Yes



Interchange Lighting UDOT 06C-7
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Definitions
For the purpose of this policy, the following definitions shall apply:

Urban  -  an area with a boundary set by the responsible state and local officials and having
a population of 50,000 or more.

Suburban  -  an area in which the population in the immediate vicinity is between 10,000 and
50,000.

Rural  -  those areas outside the urban and suburban area.



Utah Department of Transportation - Policy
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Traffic Engineering Panel UDOT 06C-8
Effective: March 27, 1992 Revised: September 1, 1999

Purpose
The purpose of this policy is to create a Traffic Engineering Panel, spell out the Panel
membership and organizational structure, and give general guidance regarding the
function of the Panel.

Policy
A Traffic Engineering Panel is established for the purpose of:

1. Developing standards and policies for statewide traffic control devices.

2. Developing recommendations for specific traffic and safety problems.

3. Acting as a pool of expertise in traffic and safety matters to include providing
data/testimony for tort liability litigation.

4. Developing staffing recommendations for the statewide traffic and safety effort.

5. Overseeing the sign inventory program.

Background
The Traffic Engineering Panel is composed of:

Four Region Traffic Engineers
Three District Representatives
Traffic and Safety Studies Engineer
Traffic and Safety Operations Engineer
Traffic and Safety Design Engineer
Traffic Management Engineer
Transportation Safety Specialist
Engineer for Maintenance (or designee)
Engineer for Traffic and Safety (non-voting)

 FHWA Representative (non-voting)
Other participants (non-voting)

The Panel Chairperson shall be appointed by the Engineer for Traffic and Safety with
consent of the Engineer for Operations.  The Chairperson shall serve for a two year term.

The Chairperson shall distribute to each Panel member and invited participant an agenda
outlining the date, time, and place of meeting.

The Chairperson shall make arrangements for a secretary who will prepare a summary of
the meeting proceedings to be distributed to all members with the agenda.
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A voice vote shall be taken on all items requiring a consensus of the members.  When a
consensus is not clear after a voice vote, the Chairperson shall call for a roll call vote to
be taken.

All recommendations of the Panel shall be evaluated by the Engineer for Traffic and
Safety.  All approved recommendations shall be implemented by the Regions/Districts
upon receipt of appropriate memorandums, instructions, directives, etc. issued by the
Engineer for Traffic and Safety or any supervisor above him.

Meetings of the Traffic Engineering Panel should be held quarterly or as often as
necessary to serve the purpose of the Panel.

Meetings may be held at various locations throughout the State in order to gain a
knowledge and understanding of statewide conditions, to assist in maintaining uniform
traffic control statewide and to provide an opportunity to observe experimental
installations.
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Sign Management System UDOT 06C-21
Effective: April 6, 1990 Revised: September 28, 1999

Purpose
The purpose of this policy is to outline the Department's continuing program to insure that
all sign installations on the State Highway System conform with the guidelines of the
Manual on Uniform Traffic Control Devices (MUTCD).

Policy
To help maintain uniformity in signing; (1) all new permanent sign installations on the non-
interstate state highway system shall be reviewed and approved by the Region Traffic
Engineer and (2) all new permanent sign installations on the interstate system shall be
reviewed and approved by the Traffic and Safety Division.

Existing signs will be monitored, modified and changed as necessary to make sure that they
continue to function as intended.

Background
Reference to the Manual on Uniform Traffic Control Devices is essential for the proper use
of signs and will ensure that consideration is given to such factors as sign size, color,
location, retroreflectivity, message content, and uniformity of application.  Signs should be
used only where warranted by facts and field studies or at specific times only, or where
hazards are self-evident.
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Procedures

Monitoring The Existing Inventory Of Signs UDOT 06C-21.1

Responsibility: Region Traffic Engineer

Actions

1. Performs periodic daytime and nighttime inspections of existing signs along the state
highways within the Region.

2. Makes notations of any sign problems observed (sign needs to be changed, needs to
be replaced, needs to be removed, etc.) and submits a request for specified corrective
action to the appropriate Region Maintenance staff member.

Responsibility: Region Maintenance Staff

3. Obtains appropriate signs and makes sure they are in place as specified by the Region
Traffic Engineer.

Responsibility: Traffic and Safety Division

4. Provide periodic training for UDOT and Consultant personnel in proper signing
techniques and proper sign inspection processes.



Utah Department of Transportation - Policy
Page: 1 of 1

Overhead Sign Lighting On Freeway   UDOT 06C-22
Effective: February 11, 1994 Revised: August 17, 1998

Purpose
The purpose of this policy is to define the use of overhead sign lighting on freeways.

Policy
The Department shall install lighting on freeway to freeway overhead guide signs.  Where
there are overhead exit directional signs, these shall also be illuminated.  If an overhead
sign qualifies for lighting, all signs on the structure shall be illuminated.  UDOT may also
consider the installation of freeway overhead guide sign lighting at other locations as
approved by the Engineer for Traffic and Safety.
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Establishment Of Speed Limits On State Highways UDOT 06C-25
Effective: October 4, 1991 Revised: March 17, 1999

Purpose
The purpose of this policy is to define the process for the establishment of speed limits on
state highways.  See Policy 06C-61 for the establishment of temporary speed limits in work
zones.

Policy
It is the policy of the Utah Department of Transportation to establish speed limits on state
highways on the basis of an engineering and traffic investigation in accordance with the most
recent edition of the Manual on Uniform Traffic Control Devices (MUTCD).  Speed zone
studies will be conducted upon request of the Region Director/District Engineer, the Region
Traffic Engineer, or other recognized authority.  In conducting a speed zone study, input
from local government officials will be considered.  Establishment of speed limits may not
violate the provisions of Sections 41-6-46 and 41-6-47 of the Utah Code Annotated.

The statutory speed limit shall be based on the 85th percentile speed rounded to the nearest
5 mph increment, and giving consideration to:

1. Road surface characteristics, shoulder condition, grade, alignment, and sight distance.

2. Roadside development and culture, and roadside friction.

3. Safe speeds for curves or hazardous locations within the zone.

4. Pedestrian activity, parking practices, and other traffic.

5. Reported accident experience for the most recent 3 year period.

In establishing the statutory speed limit, consideration may be given for a speed limit below
the 85th percentile speed based on the above factors.  Any reduction below the 85th
percentile speed shall not exceed 10 mph when the 85th percentile speed is greater than 45
mph and 5 mph when the 85th percentile speed is less than, or equal to, 45 mph.  The
reduced speed limit shall be reviewed with local authorities.

Whenever the speed limit has been reduced below the 85th percentile speed as a result of the
engineering and traffic investigation, another study will be made from six to twelve months
later.  If necessary, the speed limit will then be adjusted to ensure that it is not more than 5
mph below the 85th percentile speed.  Local authorities will be advised before any changes
are made.
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In conducting the study, if no reduction of the speed limit is recommended and local
authorities are not satisfied with the results of the Department study, an appeal
process is available and is described later in this policy/procedure.  All appeals must
be substantiated by facts and reliable data.
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Procedures

Establishment Of Speed Limits On State Highways UDOT 06C-25.1

Responsibility: Region Director/District Engineer or Region
Traffic Engineer

Actions

1. Region Director/District Engineer or Region Traffic  Engineer receives a request from
a local government to perform a speed zone study.  This request from the local  government
should include reasons why it is felt that the speed limit should be changed together with
recommendations as to what the speed limit should be.

2. Requests the Engineer for Traffic and Safety to conduct the necessary study.

Responsibility: Engineer for Traffic and Safety

3. Upon receipt of request from a Region/District for a speed limit study, requests that
the Traffic and Safety Studies Engineer performs the necessary study.

Responsibility: Traffic and Safety Studies Engineer

4. Initiates field study to include three year accident history, roadway geometry, roadside
developments throughout the highway segment, pedestrian activity, school crossings, 85th
percentile speed, and other considerations.

5. Evaluates data to determine appropriate speed limit in  accordance with MUTCD.

6. Prepares study report and submits recommendations with appropriate supporting data
to the Region Director/District Engineer.

Responsibility: Region Director/District Engineer

7. Informs local government of study results.  Schedules   meeting with local
government officials, if necessary.  Requests Engineer for Traffic and Safety to issue
appropriate T.E.O.

Responsibility: Local government agency (appeal process)

8. May appeal the speed study recommendations  to the Department Executive Staff.
All appeals shall be based on violation of Department Policy or MUTCD Standards.
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Responsibility: Engineer for Traffic and Safety

9. Issues required T.E.O.

Responsibility: Region Director/District Engineer

10. Executes necessary steps to comply with T.E.O. including preparation and placement
of new speed limit signs or relocation of existing signs. 



Utah Department of Transportation - Policy
Page: 1 of 1

Camping Signs On State Highways Other Than 
Freeways UDOT 06C-29
Effective: July 13, 1973 Revised: August 17, 1998

Purpose
The purpose of this policy is to define the acceptable use of camping signs on state highways
other than freeways.

Policy
Signing for camping may be installed on state highways, other than freeways if the following
services and criteria are met:

1. Camping facility is located within five miles of the state highway.

2. Camping facility is operated twenty-four hours each day, seven days each week.

3. Camping facility is licensed by the appropriate public agency.

4. A minimum of twenty camping spaces are available.

5. Drinking water and modern sanitary facilities are available.

6. Adequate parking is available.

7. Removable signs are available if operated seasonally.

Advance guide signing shall consist of the camping symbol and the legend "Turn Off - 1/2 mile".
Signing at the turn-off shall consist of the camping symbol, a directional arrow, and 
the distance to the campground.  Names of campgrounds or operating agencies shall not be
shown.  The standard symbol for camping shall be as specified in the Manual on Uniform Traffic
Control Devices (D9-3, tent symbol or D9-3a, trailer symbol).  The tent symbol shall be used at
locations where only tent facilities are available.
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Recreational And Cultural Interest Signing On Highways Other
Than Freeways And Guide Signing For Recreational Information
Centers UDOT 06C-30
Effective: January 9, 1970 Revised: September 30, 1999

Purpose
The purpose of this policy is to define the proper use of signing for recreational/cultural
interest facilities and for recreational/cultural information centers on state highways other
than freeways.

Policy
UDOT, by Administrative Rule, has adopted the Manual on Uniform Traffic Control Devices
(MUTCD) as its standard for warranting and applying all traffic control devices.  The
MUTCD provides specific criteria for guide and destination signing on highways.  The
MUTCD also recognizes the need for recreational and cultural interest signing and provides
general guidelines for this type of signing.  This policy is adopted in recognition of the need
for an orderly and uniform application of recreational and cultural interest signing.

Signing for major recreational/cultural interest destinations on highways other than freeways
will be allowed under the guidelines as prescribed in the MUTCD and this policy.

1. Signs for recreational/cultural interest destinations shall not be installed without prior
approval of the Division of Traffic and Safety.

2. Signing for recreational/cultural interest destinations is considered supplemental to
overall signing and may not be installed where there is insufficient longitudinal
spacing from adjacent signing of higher priority.

3. Signs for recreational/cultural interest destinations shall be located in advance of the
closest intersection that provides the most direct and best route to the destination(s).
Normally, a sign at the cross street is all that is necessary to provide direction to the
destination(s) that may be reached from the intersection.  However, an additional
advance sign may be located 1/4 to 1/2 mile from the intersection.

4. The recreational/cultural interest destination signs may contain up to three
destinations.  In the event there are more than three qualifying destinations, the three
which create the greatest traffic demand should be shown.  Selection of the qualifying
destinations shall be coordinated with the local governmental agency.

5. A confirmation mileage sign should be installed on the cross street for destinations
further than 1 mile from the intersecting route.
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When the destination is not located on the crossroad, or is not readily visible from the
crossroad, trailblazers shall be installed.

When the destination is not located on a state highway, signing shall not be installed
for the facility until the local governmental agency has installed appropriate
trailblazing signs.

The access road(s) to the facility must be traversable under normal weather
conditions by 2-wheel drive passenger vehicles.

6. Except for major traffic generators, the destination should be located no more than
25 miles from the highway intersection.

Signing may contain the name of the recreational or cultural interest destination with
a maximum of three symbols showing the types of recreation available.

Signing for a seasonal destination shall be covered or removed at the end of each
season.

7. Those communities, or other geographical areas, which may contain several
recreational/cultural interest facilities are encouraged to establish recreational/cultural
information centers to which the Department may guide interested parties from the
State Highway System.

These recreational/cultural information centers are to be reasonably accessible from
the State Highway System and shall afford adequate parking facilities for interested
parties.  These centers shall be staffed not less than eight hours per day, seven days
per week and shall be sponsored by an impartial group representing the area.  These
centers shall provide telephone, rest room, and drinking water facilities to visitors or
shall provide access to such facilities.

Any community developing such a center, meeting the requirements presented above,
shall qualify for recreational/cultural interest guide signing from the State Highway
System to the center.  The signing to be provided by the Department shall be white
legend on brown background.

Isolated recreational/cultural facilities in rural areas may be signed specifically; for
example, "Ski Area" or "Camping Area".



Recreational And Cultural Interest Signing On Highways Other
Than Freeways And Guide Signing For Recreational Information
Centers UDOT 06C-30
Effective: January 9, 1970 Revised: September 30, 1999

Utah Department of Transportation - Policy
Page: 3 of 3

8. Destinations which may be signed for include:

A.  Recreational

(1) National Parks
(2) National Forests
(3) National Recreation Areas
(4) National Monuments
(5) State Parks
(6) Lakes/Dams and other Geographical Areas
(7) Ski Areas
(8) Other Recreational Facilities/Areas

B.  Cultural

(1) National Historic Sites
(2) National Landmarks
(3) Museums of Regional Significance
(4) Civic Centers
(5) State and County Fairgrounds

9. Destinations which normally should be excluded from highway signing include:

(1) Churches
(2) Libraries
(3) Clubs
(4) Elementary, Middle, Jr. High, and High Schools
(5) Shopping Centers
(6) Private Businesses
(7) Subdivisions
(8) City and County Parks
(9) Police/Fire Stations
(10) Post Offices
(11) Court Houses
(12) Privately-owned Museums
(13) Theaters
(14) Cemeteries
(15) Prisons
(16) Power Plants
(17) Seminaries
(18) Historical Homes or Buildings
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Interstate Business Loops And Spurs UDOT 06C-32
Effective: April 26, 1973 Revised: March 17, 1999

Purpose
The purpose of this policy is to define freeway business loops and spurs which are eligible
for applicable signing.

Policy
Business loops or spurs will only be considered where less than four interchanges are
provided to an urbanized area.

Business loops shall not exceed six miles in length and shall not impose substantial
out-of-direction travel for through traffic.  Business spurs shall not exceed three miles in
length.

A business loop or spur shall not be established unless all of the following services are
available:

1. At least two automotive service stations that operate 16 hours per day, seven days per
week, and offering fuel, oil, lubrication, tire repair, rest rooms, drinking water, and
telephone.

2. A restaurant serving three meals per day, seven days per week, and licensed by the
appropriate public agency.

3. At least ten rooms of motel or hotel space with private baths.

4. A drug store, employing a licensed pharmacist, open at least 12 hours per day, six
days per week.

Those cities which qualify for business loop or spur signing are as follows:

Business Loop

I-15 I-70

Beaver Green River
Cedar City Richfield
Fillmore
Nephi I-84
Parowan
Spanish Fork Henefer
St. George Morgan

Tremonton
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I-80

Wendover

Business Spur

I-15 I-70

Payson Salina
Springville

I-84
I-80
Coalville None
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Signing Of Tourist Information Centers And Rest Areas On
Freeways And Expressways UDOT 06C-34
Effective: May 21, 1976 Revised: March 17, 1999

Purpose
The purpose of this policy is to define the process for placing advance signing for tourist
information centers that are located in rest areas on freeways.

Policy
Tourist information centers located in rest areas on freeways may receive signing in
accordance with the following criteria:

1.  Must be staffed for continuous operation eight hours a day, seven days a week. If a
tourist information center is operated on a seasonal basis, the tourist information 
sign must be covered or removed during the off season.

2.  The name of the operating agency shall not be shown on any of the advance signing.

3. The signs shall have white legend and border on a blue background.

4. The advance signing for a tourist information center in a rest area shall be the same
as Figure 1, and either of the two signs in Figure 2.  The gore rest area sign shall not
have tourist information center on it.

5. If advanced rest area signing is already in place, the tourist information sign as
pictured in Figure 4 shall be attached to the existing rest area signing (Figure 3)
providing it does not destroy the breakaway effect of the existing sign.

Where tourist information centers are located in excess of ten miles from any state line, a
conformational mileage sign (Figure 5) may be installed near the state line, giving the
mileage to the first tourist information center located on that route.
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12' x 8.5'     WHITE/BLUE

Figure 1

12' x 8.5' WHITE/BLUE 12' x 8.5' WHITE/BLUE

Figure 2
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10' x 5' WHITE/BLUE 10' x 5' WHITE/BLUE

10' x 5'    WHITE/BLUE

Figure 3

10' x 4.5'    WHITE/BLUE

Figure 4

10' x 4.5'    WHITE/BLUE

Figure 5
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Curb And Pavement Marking For Parking Control UDOT 06C-41
Effective: February 11, 1994 Revised: March 17, 1999

Purpose
The purpose of this policy is to define the proper process for the marking of curbs and
pavements for parking control.

Policy
Local authorities, except for maintaining existing markings, may not place new or extend
existing curb painting on state highways without Department approval.

Special uses (i.e., truck loading zones, bus and taxi zones, passenger loading zones, etc.) may
be established on state highways upon request from local authorities and approval by the
Department.  Curbs painted for these types of special uses shall be yellow in color and shall
only be used in conjunction with appropriate signs.

The Department may allow local authorities to post parking time restrictions on state
highways by installing (1) signs only or (2) parking meters in conjunction with signs.  Curbs
in these areas shall not be painted.

Curb markings are supplemental to “No Parking” signs and may not be used without the
appropriate signing except in the below defined statutory zones.  The following statutory “No
Parking Anytime” zones may be indicated by red curb markings:

a. Within 15 feet of a fire hydrant

b. Within 20 feet of a crosswalk

c. Within 30 feet of an intersection

d. Within 20 feet of a fire station driveway

e. Within 50 feet of a railroad crossing

f. Wherever parking would encroach upon a traffic lane

Parking messages shall not be stenciled or otherwise painted on curbs.  Painted parking stalls
may be installed by local authorities with Department approval.
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Procedure For The Establishment Of Pass/No Pass 
Zones UDOT 06C-42
Effective: October 30, 1981 Revised: March 17, 1999

Purpose
The purpose of this policy is to define the process for the establishment of pass/no-pass zones
on two-lane state highways.

Policy
In order to help promote motorist safety, the Division of Traffic and Safety will establish and
monitor the pass/no-pass zones on two-lane state highways of the State Highway System.
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Procedures

Establishment of Pass/No-Pass Zones UDOT 06C-42.1

Responsibility: Region Director/District Engineer

Actions

1. Sends requests to the Engineer for Traffic and Safety for pass/no-pass zone studies.

Responsibility: Engineer for Traffic and Safety

2. Reviews and forwards requests for pass/no-pass zone studies to the Traffic and Safety
Studies Engineer.

Responsibility: Traffic and Safety Studies Engineer

3. Performs pass/no-pass zone studies and forwards study results to the appropriate
Region Director/District Engineer, for consultation with the Region Traffic Engineer.

Responsibility: Region Preconstruction Engineer

4. For two-lane highways, will make sure that all plans that modify, or establish new
horizontal or vertical alignments shall have proper pass/no-pass zones indicated on the plan
sheets.  These pass/no-pass zones shall be determined in accordance with current
AASHTO/FHWA requirements.

Responsibility: Region/District Maintenance Paint Crew

5. Will maintain pass/no-pass zones by periodic painting of the appropriate no-pass
lines along the pavement centerlines of two-lane state highways.
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Traffic Signals UDOT 06C-51
Effective: March 4, 1988 Revised: September 30, 1999

Purpose
The purpose of this policy is to define the process for the warranting, programming,
designing, and installing of traffic signals.  A set of application criteria is needed in order to
responsibly and uniformly treat requests for traffic signal installations.  This criteria must
assure that traffic signals serve the public interest considering both safety and the efficient
management of traffic.  To this end, the Traffic and Safety Division will evaluate the
operational characteristics of intersections on the State Highway System.

Policy
UDOT has, by Administrative Rule, adopted the Manual on Uniform Traffic Control Devices
(MUTCD) as the Utah manual for a uniform system of traffic control devices.

Included herein are procedures for determining when traffic signals are warranted together
with an explanation of plan preparation and installation of traffic signals on state highways.
UDOT assumes maintenance and repair of all the traffic signals on the State Highway
System and bears all expenses for their operation.

When an intersection is found to meet one or more warrants according to the MUTCD and
Procedure 06C-51.1, the location may be considered for traffic signal installation as part of
a future signal program.  The meeting of a traffic signal warrant does not guarantee
installation of a traffic signal.  Other factors such as roadway geometry, traffic management,
and safety shall be considered.

Installation of new traffic signals or modifications, deletions, or additions to existing traffic
signals which affect the number of traffic lanes or the number or the location of signal heads
may be implemented only after a traffic engineering study and field review show a need.
The Engineer for Traffic and Safety shall approve all such modifications, deletions, and
additions prior to their implementation.

Modernization of existing signals may be accomplished only at locations where justifiable
warrants exist in conformance with the MUTCD and Procedure 06C-51.2.  Signals that are
no longer warranted should be removed.  When a private development or another
government agency necessitates the installation or modification of a traffic signal, the cost
of the signal project shall be borne by the developer or appropriate government agency.

Funds from local government agencies or from private sources may be used to expedite the
installation of newly warranted traffic signals or the upgrading of existing traffic signals.

When a private driveway or commercial access is requested to be signalized, the following
conditions shall be met before the signal system is designed and installed:
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1. The intersection created by the existing driveway or commercial access and the state
highway shall meet the signal warrants outlined in the MUTCD.  Projections of traffic
volumes shall not be used unless verified and accepted by the UDOT Program Development
Director.

2. The developer or local authority shall fund the total cost of the signal installation,
including the design, right of way acquisition, and all associated roadway modifications.

3. The driveway or driveways (if on both sides of the state highway) shall be
constructed to UDOT roadway intersection standards, with the cost to be borne by the
developer or local authority.

4. The driveway shall become a dedicated public street with restricted access for a
minimum of 200 feet into the developer's/owner's property, or a distance determined by an
engineering study that is performed, or approved, by the Traffic and Safety Division.

5. An additional access from the development to another street or highway shall be
provided.

If a commercial access does not meet the signal warrants, but is opposite a dedicated public
street which meets the warrants, UDOT will install signal pole foundations and detection
loops for the driveway only if the driveway is reconstructed to UDOT roadway intersection
standards.
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Procedures

Warranting a New Signal  UDOT 06C-51.1

Responsibility: Region Director

Actions

1. Requests the Engineer for Traffic and Safety to conduct a traffic signal study.

Responsibility: Engineer for Traffic and Safety

2. Reviews or initiates request and forwards it to the Traffic and Safety Studies
Engineer.

Responsibility:   Traffic and Safety Studies Engineer

3. Initiates field studies and generates accident history reports.

4. Analyzes data collected to determine if a traffic signal warrant criteria is met.

5. If traffic signal warrant criteria is met, holds final warranting meeting with
representatives from Traffic Studies, Traffic and Safety Design, Region (typically
Region Traffic Engineer and sometimes Region Preconstruction).  The purpose of
this meeting shall be to determine if the location should be put on the warranted
construction list, or if major highway modifications are necessary in conjunction with
or in lieu of a signal installation. Items normally considered at the meeting  include:
safety, traffic management, geometric feasibility, and environmental concerns.

6. Conducts traffic simulations if determined to be necessary.

7. Places location in one of the four following categories based on the result of the
signal warrant study and final warranting meeting:

(a) Does not meet a minimum warrant for signalization.

(b) Meets a minimum warrant and does not have major geometric problems or
environmental concerns.  Project concept satisfies safety and traffic
management concerns.  (Recommended for installation.)

(c) Meets a minimum warrant, but is not recommended for signal installation
based on safety concerns or traffic management.

(d) Meets minimum warrant, but requires major roadway modifications to



Traffic Signals UDOT 06C-51
Effective: March 4, 1988 Revised: September 30, 1999

Utah Department of Transportation - Policy
Page: 4 of 6

accommodate signal.

8. If  location is not warranted or not recommended for signal installation, notifies
Region Director and outlines results of study and project scope meeting, if held.

9. If  location meets a minimum warrant, has no major geometric problems, and
satisfies safety and traffic management concerns, notifies Region Director that the
location is considered warranted and provides appropriate recommendations.

Responsibility: Region Director

10. Reviews recommendations and provides comments to the Engineer for Traffic and
Safety.

Responsibility: Traffic and Safety Studies Engineer

11. If warranted and Region Director concurs, adds location to warranted signal
construction list and notifies Traffic and Safety Design Engineer.

Responsibility:   Traffic and Safety Design Engineer

12. Packages signals from the warranted signal construction list, establishes a 9000
authority to the package, notifies Program Development of 9000 authority, and
assigns each package to a Project Manager to oversee design of the package of
signals.

Responsibility:   Traffic and Safety Studies Engineer

13. If the signal installation meets a minimum warrant but requires major roadway
modifications to accommodate a signal, forwards recommendations to Region
Director for consideration as part of a future roadway project.

Responsibility:  Project Manager

14. Coordinates all design and reviews in accordance with Procedure 08-1.

Responsibility: Region Construction Office 

15. Conducts final inspection to verify compliance with project plans and specifications.
The Region Traffic Engineer and the Signal Inspector of the ITS Division shall be
invited to this inspection.

Responsibility:  Traffic and Safety Design Engineer
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16. Notifies accounting staff of contract completion to close out 9000 authority project
account number.
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Modifying an Existing Traffic Signal UDOT 06C-51.2

Responsibility:   Traffic and Safety Studies Engineer

Actions

1. Receives request from the ITS Division Chief, the Engineer for Traffic and Safety
or a Region Director.

2. Reviews request with respect to safety and, if in agreement with the modification,
outlines scope of work on the "Request for Traffic Signal Modification" form and
forwards to the Traffic and Safety Design Engineer.

Responsibility: Traffic and Safety Design Engineer

3. Reviews proposed changes and, if in agreement with the changes, packages signals
that are to be modified, notifies Program Development of 9000 authority, and assigns
each package to a Project Manager to oversee design of the package of signals.

4. Completes and signs "Request for Traffic Signal Modification" form.  If work is to
be completed by state forces, follow steps 5 - 7 below.  If work is to be completed by
outside contractor, follows steps 9 - 16 in Procedure 06C-51.1.

Responsibility: Traffic Management Engineer

5. Reviews "Request for Traffic Signal Modification" form and, if agreeable, schedules
work.

Responsibility: Signal Supervisor

6. Notifies Region Traffic Engineer of work scheduled.  Supervises work and signs off
request when work is complete.  Forwards signed-off request to Traffic Management
Engineer.

Responsibility: Traffic Management Engineer

7. Notifies Traffic and Safety Studies Engineer and Traffic and Safety Design Engineer
when work is complete.
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Work Zone Speed Limits UDOT 06C-61
Effective: New Revised: August 14, 1996

Purpose
The purpose of this policy is to define the proper process for the establishment of temporary
regulatory speed limits in work zones on all state highways.

Policy
Existing speed limits shall remain in effect through work zones on state highways except
where those work zone activities would create a condition that would be aggravated by a
retention of the existing speed limits.  When such a condition occurs, the speed limit may be
temporarily reduced 20 MPH on roads greater than or equal to 60 MPH, or 15 MPH on roads
less than 60 MPH.  All speed reductions that would exceed those stated shall be approved
by the Division of Traffic and Safety.  

Advisory and regulatory speed changes shall only be used during impacted times and in
impacted areas.  Work zone may be temporarily changed by one of the two following
methods.

1. Conditions experienced in the field by either maintenance or construction work
forces, a temporary regulatory speed limit may be set by the Region Director, after
consultation with the Region Traffic Engineer.  That temporary regulatory speed limit shall
be in effect no longer than 15 calendar days.  A one-time 15 calendar day extension of the
temporary regulatory speed limit may be granted by the Region Director, after consultation
with the region traffic Engineer.  If the temporary regulatory speed limit, established by the
Region Director, is to stay in effect longer than 30 calendar days, a formally approved TEO
will be required.

2. A project under design, with a temporary regulatory speed limit, may be established
as a part of the traffic control plan.  Temporary regulatory speed limit signs shall not be
erected until all appropriate work zone signs have been placed in accordance with the
approved traffic control plans.

Definitions
TEO
A Traffic Engineering Order (TEO) is a document that specifies the authority to establish
specific traffic regulations pertaining to directional movements, speed limits, parking
restrictions, and railroad grade crossing exemptions.  See Policy UDOT 06C-05 for further
information regarding TEO’s.
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Procedures

Existing Work Zones UDOT 06C-61.1

Responsibility: Construction/Maintenance Crew Supervisor

Actions

1. Determines the need for a temporary regulatory speed limit.

2. Prepares recommendation for the temporary regulatory speed limit and submits it to
the region Traffic Engineer for consideration.

Responsibility: Region Traffic Engineer

3. Considers recommendation and submits to the Region Director with comments.

Responsibility: Region Director

4. Considers recommendation together with comments of Region Traffic Engineer and
approves request if such action is determined to be appropriate.  Said approval shall be for
a 15 calendar day period.

Responsibility: Construction/Maintenance Crew Supervisor

5. Shall determine impacted areas and impacted times and make any signing changes
that are necessary.  This may require removing or covering any sign that is not appropriate
or consistent with the construction impact.

Responsibility: Region Traffic Engineer

6. Periodically reviews work zone with temporary regulatory speed limit to make sure
conditions are acceptable.  Unacceptable conditions may require changing the temporary
regulatory speed limit.  Also determines if a 15 calendar day extension to the original
temporary regulatory speed limit is appropriate.

7. Makes recommendation to the Region Director regarding a 15 day calendar day
extension or to request the issuance of a TEO to cover a longer period.
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Responsibility: Region Director

8. Considers recommendation of Region Traffic Engineer and, if appropriate, approves
request for 15 calendar day extension or transmits a request for a TEO to the Division of
Traffic and Safety.

Responsibility: Traffic and Safety Division

9. For justifiable requests, issues a TEO for a temporary regulatory speed limit within
7 calendar days of receiving said request.
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Projects In Design UDOT 06C-61.2

Responsibility: Design Engineer

Actions

1. In consultation with the Region Traffic Engineer, makes a determination that a
temporary regulatory speed limit is appropriate and necessary for a project in design.

2. Designs or reviews traffic control plan submitted by contractor.

3. Submits project/traffic control plans to Traffic and Safety for review.

Responsibility: Traffic and Safety Division

4. During design review, verifies that proposed traffic control plan is adequate.  Sign-off
on the traffic control plan indicates approval of any temporary regulatory speed limits shown
therein.
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Overhead School Flashers UDOT 06C-72
Effective: July 17, 1992 Revised: March 17, 1999

Purpose
The purpose of this policy is to define the criteria and process for approval of overhead
school flashers.

Policy
To increase motorist awareness and to promote safety at school zones on multi-lane state
highways, the Department will consider the installation of overhead school flashers at
reduced speed school zones when an engineering study indicates that the criteria for such
installations are met.  Overhead flashers shall not be installed at reduced speed school zones
where the school crossing is at a signalized intersection.  At other locations, the following
criteria shall be met:

(a) The state road adjacent to the school zone shall be a multi-lane highway, i.e.,
two or more approach lanes.

(b) The reduced speed school zone shall be on a designated school route plan.

(c) The following system of points shall be applied:

POSTED SPEED LIMIT

30 mph or 35 mph . . . . . . . 1 point

40 mph or 45 mph . . . . . . . 2 points

50 mph or 55 mph . . . . . . . 3 points

NUMBER OF APPROACH LANES

2 lanes . . . . . . . . . . .  1 point

3 lanes . . . . . . . . . . .  2 points

over 3 lanes  . . . . . . . .  3 points

The criteria will be met when any combination of the above parameters totals 3 or more
points or when visibility of a side mounted school flashing sign is obscured due to fixed
objects, parked vehicles, vegetation, or other features that cannot be removed in a practical
manner.

Procedures
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Installation of Overhead School Flashers UDOT 06C-72.1

Responsibility:   Local agencies

Actions

1. Request that the Department, through the appropriate Region/District Office, analyze
the need for an overhead school flasher at a specified location.

Responsibility:   Region/District Office

2. Shall review request to determine if the criteria explained in this policy are met.  If
criteria is met, shall submit data to the Traffic and Safety Division.

Responsibility: Traffic and Safety Division

3. Shall establish priorities and include qualifying locations in future programs as
funding becomes available.

4. Shall initiate agreements on each location identifying the following:

(a) Design and installation shall be the responsibility of the Division of Traffic
and Safety.

(b) The Department shall be responsible for maintaining the overhead school
flashers.

(c) All power and operating costs shall be the responsibility of the local agency.

(d) Crossing guards shall be furnished and trained by the local agency as required
by the Manual and Specifications on School Crossing Zones.

(e) The Department shall contribute not more than 1/2 of the total cost of design
and construction.  The balance of the funding will come from local agencies, school
districts, or private sources.  The Department will not contribute to the cost of an
overhead school flasher for new schools.
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Purpose
The purpose of this policy is to define the criteria and process for approval of school
pedestrian overpass structures.

Policy
To promote pedestrian and motorist safety, the Department may consider the installation of
school pedestrian overpass structures at locations where pedestrian volume together with
vehicle speed and volume create potentially excessive conflicts.  When considering the
installation of a school pedestrian overpass, the following analysis shall be made:

1. The local school board shall evaluate their school routing plan and show that
changing school boundaries to coincide with major highways, or providing an
alternate means of transportation to satisfy the need for a structure would be
impractical.

2. Provide school crossing zones in accordance with the most recent version of
the Manual on Uniform Traffic Control Devices (MUTCD) and the Manual and
Specifications on School Crossing Zones.

3. If steps 1 and 2 above are not effective, and the pedestrian signal warrant is
met as outlined in the MUTCD, a traffic signal may be installed at the intersection
where pedestrians are expected to cross the facility.  The Department shall install
signals only on state highways and as funds are available.

4. A structure may be considered to be warranted if steps 1, 2, and 3 above have
been followed and there is still a need to eliminate conflicts between pedestrians and
motor vehicles and all of the following criteria are met:

a. Based on pedestrian demand, the structure must be needed for at least
the next 5 years.

b. It must be practical to install a barrier to channelize the pedestrian
movement.

Funding
Where a pedestrian overpass structure is warranted following steps 1 through 4, the
Department may participate in the cost of design, right-of-way acquisition, utility relocation,
and construction at the following rates:

1. On existing alignment  - 50% of the total cost.

2. On new highway alignments  - 75% of the total cost.
The balance of funding must come from local agencies, school districts, or private sources.
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If Federal-aid funds are available and eligible, the local agency would be responsible for the
matching funds.  If the State Legislature appropriates funds for a specific overpass structure,
the local agency or other sources are responsible for the balance of funding above the
appropriated level.
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Procedure For UDOT’s Approval To Provide Exemption At
Railroad Crossings UDOT 06C-83
Effective: August 14, 1987 Revised: September 30, 1999

Purpose
The purpose of this policy is to define the process of "Exempting At-Grade Railroad
Crossings" in accordance with Section 41-6-97(3) of the Utah Code Annotated.

Policy
While making sure not to jeopardize the safety of the affected transportation systems, the
Department will consider requests to "Exempt" at-grade railroad crossings consistent with
State Motor Carrier Safety Regulation Subpart B - 392.10(b)(5).  "Exempt" signs for
industrial or spur-line railroad crossings shall only be erected by, or with consent of, the
Department.
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Procedures

Exempting At-Grade Railroad Crossings UDOT 06C-83.1

Responsibility: Railroad Safety Coordinator

Actions

1. Receives application from Motor or Rail Carrier industry, school districts or other
public sources for exemption from stopping of certain vehicles at at-grade industrial
or spur-line crossings.

2. Coordinates with Diagnostic Team to verify adequacy of current protection devices.
Makes evaluation based on established accident prediction formulas including an
analysis of truck (hazardous materials) and bus traffic.  Secures response from
railroad company and appropriate local governments.

3. Coordinates with the Attorney General for preparation of public notice, "Notice of
Intended Action." Assures action is officially approved on the date specified by the
notice.

4. Distributes Proof of Publication to involved parties.

Responsibility: Engineer for Traffic and Safety

5. Issues Traffic Engineering Order establishing "Exemption" and/or approves changes
(safety measures) and signing to be installed by the Region/District maintenance
forces.

Responsibility:   Railroad Safety Coordinator

6. Establishes liaison with appropriate Region/District for final inspection of at-grade
railroad crossing and provides for inventory update.



Signing











Pavement Markings



This Section coming soon!
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1.0 GENERAL 
 
This guideline is given as a general instruction primer and is intended to supplement good judgment, 
engineering design, and common sense.  It must never be used as a substitute for them. 
 
Each intersection has unique characteristics that must be considered for appropriate signal design. 
When designing a traffic signal always include a site visit during the scoping/kickoff meeting to 
determine the design parameters and a second visit during the design process to check the design. 
Make note of grade considerations both on the road and behind curb & gutter (where the pole will be 
located). Try to avoid conflicts with existing utilities including overhead lines. Drainage is always an 
issue at intersections. For safety and roadway efficiency provide for the removal of any drainage water 
so a minimum of 20 mph speed can be maintained through the intersection. Remember you are 
designing (describing) a three-dimensional product in a two-dimensional plan set. 
 
All intersections should be designed as fully actuated. The Utah Department of Transportation utilizes 
fully actuated signal systems through the implementation of in-pavement detector loops or video 
detection.  
 
The proposed intersection should be designed to meet a Level of Service (LOS) “D” or better based on 
20-year projected traffic volumes. Intersection LOS analysis may be facilitated by using computer 
programs such as: SIG/CINEMA; SYNCHRO; TRANSYT-7F; or PASSER II.  
 
Develop a signal timing plan for each signal location based on existing traffic volumes. The signal 
timing plan should be included on the Signal Plans and is used for the initial field setup of the signal 
controller. 
 
The Division of Traffic & Safety warrants traffic signals throughout the State. Signal Warrant 
documentation includes a warrant memo with the current directional volume counts including peak 
hour volumes, warrant analysis, and an Operational Safety Report (OSR). This information is available 
upon request (refer to the contact list at the end of the guidelines). 
 
2.0 GENERAL PLAN INSTRUCTIONS 
 
The following are general instructions to be used as a guideline in laying out the plan sheets. The 
signal sheets are to be in 1”=20’, or at a common scale that best suits the intersection. CADD system 
11”x17" reduced plan sheets will be plotted at 1”=40’ scale. 
 
2.1 TITLE BLOCK 
 
The four lines in the title block contain the following information: 

 
The first and second line of each title identifies the Project Name. 

 
The second line of each title block identifies the location, and includes the address and city. 

 
The third line of each title block identifies what information the sheet contains. 
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Example: SIGNAL PLAN 
SUMMARY SHEET 
DETAIL SHEET 
 

The fourth line is for the project number.  
 
Include the following individual design sheets for every signal location in the project: 

 
Topo-R/W-Utilities 
Plan Sheet  Identify the Topo, Utilities, Right of Way and display the signal poles. 

Check overhead clearance for mast arms and lighting extensions. 
NOTE: The size and type of utilities should be listed, not just “Gas 
Line” but “6 inch High-Pressure Gas Line”. 

 
Striping and Signing 
Plan Sheet  Include all pavement striping, pedestrian access ramp locations and 

signing. 
 

Traffic Signal Plan 
Plan Sheet  Describe the traffic signal design. Include the length of the mast arms, 

the location of the traffic and pedestrian signal heads in relation to the 
lane lines. Identify light pole or luminaire placement, detector loops or 
video camera placement, and phasing diagram. Show utilities that may 
conflict with pole placement. 

 
NOTE: Intersections where there is no possibility of an opposing left 
turn, (“T” intersection) lagging left-turn phasing may be preferred. A 
separate sheet may be required for the phasing diagram. 

 
Detector Circuit 
Plan Sheet  Describe the layout of the detector loops or video cameras, junction 

boxes, number and sizes of conduits, and the number and routing of the 
home runs. 

 
Signal Circuit  
Plan Sheet  Describe the layout of the junction boxes, the number of and size of 

conduit, lighting, power source and signal circuit cables, and future use 
conduit, if applicable.  This may require more than one sheet. 

 
Interconnect 
Plan Sheet  Describe the interconnect layout and details. This sheet follows the 

numbering of the last intersection, if applicable. 
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2.2 PLAN SHEET NUMBERING 
 

Sheet numbering includes a letter code that identifies the type of sheet. The appropriate code 
letter is placed before the consecutive sheet numbering, e.g., RD-1, RD-2, RD-3, etc. Include 
only codes applicable to the signal project and eliminate all others that are not needed. 

 
Sheet 1's (e.g. title sheet, 1A-plan sheet codes and descriptions, 1B-index to plan sheets, 1C 
and 1D-index to standard drawings, 1E-storm water pollution prevention plan, etc.) Do not 
require a sheet identification code. 
 

ID CODE LETTER   SHEET NAME  
1    Title Sheet 
1A    Plan Sheet Codes and Descriptions 
1B    Index to Plan 
1C-1D    Index to Standard Drawings 
1E    Storm Water Pollution Prevention Plan 
TS    Typical Sections 
DT    Details - which may include minor structures if no structure 

number is required. 
SM    Summary - (not for signal summaries) 
TC    Traffic Control (Use only when paid for by individual items) 
RD     Roadway Plan 
RP    Roadway Profile  
PP    Plan and Profile - Use for small projects that can combine all 

information on the same sheet. 
UT    Utility/Topography 
UR    Utility Relocation 
RR    Railroad 
GR    Grading 
DR    Drainage 
IR    Irrigation 
EC    Erosion Control  
LS    Landscaping 
WM    Wetland Mitigation 
SS    Signing and Striping 
SG    SIGNAL – SG-xx for Signal Plan Sheets,  
            SG-Sx... for Signal Summaries. 

When a project has more than one signal intersection, individual 
intersections are numbered with a letter at the end, such as: SG-
1A thru SG-9A and SG-1B thru SG-9B, etc. 

SI    Signal Interconnect 
LT    Lighting 
AT    Advance Traffic Management System 
RW    Right of Way 
MS    Material Site 
—    Structures Drawings   
—    Standard Drawings   
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2.3 NORTH ARROW 
 

When signalized intersections are included as part of a roadway project, orient the north arrow 
in the same direction as the intersection on the roadway plans. For individual signal projects 
orient the north arrow towards the top of the sheet. Refer to the latest version of the UDOT 
CADD Standards for the proper cells. 

 
3.0 TRAFFIC SIGNAL DESIGN 
 
3.1 SIGNAL POLES 

 
Pole Numbering – The pole numbering starts with the pole in the upper left-hand corner as 
number P1, and continues clock-wise around the intersection. 

 
Placement – Signal poles should be located as close to the center and back of the corner and 
pedestrian ramps as possible, considering the underground and overhead utilities. Push buttons 
must be no greater than 10’ from pedestrian ramp TBC line.  A supplemental pedestrian pole 
may be required. 

 
Overhead clearance is very important where 30-foot or 40-foot luminaire extensions are used.  
Maintain minimum clearance from primary conductors to luminaire. Contact Utah Power for 
required safe working clearances. We now have the option of using a vertical luminaire 
extension that may help in avoiding these conflicts.  
 
When dual mast arms are used, the length of arm is limited to 45 ft. for each arm to avoid 
overloading the foundation. 

 
NOTE: A specific signal pole is required for two different ranges of mast arm length. The bolt 
circle at the mast arm connection in each range is the same. A special pin welded to the 50’ to 
75’ arms prevents the accidental installation of a long arm on the dual mast arm signal pole. 
The two ranges are as follows: 
 

• 25 ft. to 65 ft. mast arms 
 

• 70 ft. and 75 ft. mast arms 
 

NOTE: All signal poles now require the same 23- inch anchor bolt circle. Refer to Standard 
Drawing SL-4 for the detail. 

 
3.2 SIGNAL HEADS 

 
Proper placement of signal heads over the roadway dictates the length of mast arm used and to 
some extent the location of the pole foundation. The standard mast arm length is 25 ft. to 65 ft. 
(available in five-foot increments). For wide roadways or special circumstances a 70 ft. or 75 
ft. mast arm may be specified. 

NOTE: A supplemental near-side signal face is required for signal heads located more than 150 ft. 
from the stop bar. Signal Head Placement: 
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• Apply good engineering judgment when determining signal head placement.  
• Provide at least two signal heads for the major movement.  
• Place the signal heads no closer than 8 ft. apart. Refer to Standard Drawing SL 1A and 

SL 1B for standard head mounting locations. 
• Do not locate the right most signal head over the shoulder or a curb line.  
• Use signal head bracket mounts to mast arm per Standard Drawing SL 2. 
• Provide 17’-6” clearance from bottom of signal head or back plate to roadway surface. 

 
Through Movement Signal Heads: 

• Place the left most through signal head 3 feet to the right of the dividing line between 
opposing traffic as you look across the intersection.  

 
Left-Turn Signal Heads: 

• Exclusive/Permissive Left – Place the signal head regulating the left-turn movement 3 
ft. to the right of the dividing line between opposing traffic as you look across the 
intersection. 

• Single Dedicated Left – Place the signal head regulating the left-turn movement over 
the center of the opposing left-turn lane. 

• Dual Left – Place the signal head regulating the left-turn movement between the two 
left-turn lanes. Specify a mast arm mounted dual left-turn sign (Modified R3-8). 

 
LED Lenses: 
Specify LED lenses for all traffic and pedestrian signal heads. If intersection has relatively new 
signal equipment that will remain in service, retrofit the existing heads with new LED lenses. 

 
3.3 LEFT-TURN LANES 
 

Width – Provide 12 ft. wide left-turn lanes. If this is not possible discuss the issues with the 
Region Traffic Engineer. Never exceed 12 ft. for Permissive or Exclusive/Permissive left-turn 
lanes. Provide a minimum 16 ft. receiving lane width for single left-turn movements (measured 
from the tangent section of lip of curb & gutter). Provide 30 ft. receiving lane width for dual 
left-turn movements. 

 
Alignment – Align the left-turn lanes through an intersection to enable the driver to see past the 
vehicle in the opposing left-turn lane. Left-turn lanes should not encroach on through lane 
alignment. 

 
Length – Design the length of the left-turn lane to accommodate the queue volume without 
backing traffic into the through lane. Design raised island storage to be as long as practical to 
not affect the efficiency of the through movement. 

 
3.4 TRAFFIC DETECTOR LOOPS  
 

The detector loop is the sensing element of the detection system. It is formed by wrapping 
multiple turns of single conductor stranded wire in PVC Conduit (trenched), or a saw slot 
around the loop perimeter. This area of the traffic lane becomes the detected zone. 

 
The lead-in is the continuous wiring between the loop in the street and the junction/splice box. 
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This wire is splice free from start to finish and is the same single conductor wire that makes up 
the loop. Extended to the edge of the road for hook-up.  

      
To reduce noise pick-up and the formation of stray electrical fields that may produce unwanted 
detection points the lead-in wires must be twisted about themselves. For saw-cut installations 1 
twist per foot is required. For PVC conduit installations provide at least 3 twists per foot. 
 
NOTE: Regardless of how lines are drawn on plans, each loop and lead-in shall be contained 
in its individual and separate PVC conduit to the junction box. 

 
The home run is that portion of the detection system that connects the detector loops in the 
street (which have been run to the junction box on the side) to the controller cabinet. Twisted 
pair, two-conductor shielded wire is used. Each detector group shall have a separate homerun 
cable and amplifier channel in the traffic signal cabinet. The junction box loop wire 
connections are the only traffic signal field wire splices allowed. 
 
Detector Type   Loop Size 
Lane Detectors  6 ft. x 6 ft. 
Q-Loops   6 ft. x 12 ft. 
Dilemma Zone  6 ft. x 6 ft. 
 
NOTE: Lane widths less than 10 ft. require additional consideration to reduce the loop size or 
placement to avoid interference with adjacent lanes. Never use a detector loop smaller than 4.5 
ft. wide. 
 
Placement – Please see Figures 1-5 below for a detailed description of the recommended 
detector placements for each approach of the intersection.  The detector placements are based 
on the 85th percentile approach speed to the intersection (as opposed to the posted speed limit). 
 The Figures take into account the dilemma zones for the approach.         
 
Figure 1 – Vehicle Detector Placement for Low Speed Intersection Approach (35 MPH or less) 
Figure 2 – Vehicle Detector Placement for Moderate Speed Intersection Approach (40 MPH) 
Figure 3 – Vehicle Detector Placement for Moderate to High-Speed Intersection Approach (45-
50 MPH) 
Figure 4 – Vehicle Detector Placement for High-Speed Intersection Approach (55-70 MPH) 
Figure 5 – Vehicle Detector Placement for Left & Right Turn Intersection Approach 
 
The detector locations on the detector placement figures are measured from the stop bar edge 
closest to the detectors to the beginning of the loop detector.  Pay special attention to the notes 
listed on each of the figures, since they will provide valuable information in respect to the 
specific detector diagram for the figure. 
 
Pay special attention to intersections with non-standard geometrics. Place loops so they operate 
in the "non-lock" mode. Apply good engineering judgment for additional loops as needed 
where vehicles may be prone to stop ahead of the stop bar. 
 
If circular loops are used for queue loops, then two loops may be placed 3 ft. apart to constitute 
a queue loop. Consider using pre-formed loops for rotomill and overlay projects. 
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Design stop bar and pedestrian crossing lines to be generally parallel to the associated 
roadway. When the angle between the intersecting streets is not perpendicular specify stop bar 
loops that are parallel to the stop bar. This stop bar detector loop may become a parallelogram 
in order to remain parallel with both the lane and the stop bar. The other detector loops (non-
stop-bar) remain square to the through lane pavement markings. 
 
If a detector loop location is in conflict with a manhole, water valve, etc., adjust the loop 
placement forward or backward in the shortest direction from the optimum position. 
 
Figure 1 – Vehicle Detector Placement for Low Speed Intersection 
Approach (35 MPH or LESS) 

 
             
 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
 
1.  Each detector group shall have a separate homerun cable and amplifier channel. 

 
2. No more than 4 detector loops shall be hooked up to the same homerun cable or     

amplifier channel on a minor street & no more than 6 loops on an arterial street. 
 
3.  All detectors in group D1 should be spliced in series on the same homerun in the junction 
boxes. 

 
         

         DETECTOR FUNCTIONS: 
                                     A = Normal or Standard 

 
 
              Location = distance from stop bar edge closest to detectors to beginning of detector 
 

D1
25 3' 34' 65' D1 A 6' x 6'
30 3' 39' 75' D2 A 6' x 6'
35 3' 44' 85'

SPEED 
(MPH)

LOCATION DETECTOR 
GROUP #

DETECTOR 
FUNCTION

INDUCTANCE 
LOOP SIZED2
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Figure 2 – Vehicle Detector Placement for Moderate Speed 
Intersection Approach (40 MPH) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Notes: 
 
1.   Each detector group shall have a separate homerun cable and amplifier channel. 
 
2. The rear detectors for detector group D2 may be omitted if the phase is an arterial 

on vehicle recall. 
 
3. No more than 4 detector loops shall be hooked up to the same homerun cable or 

amplifier channel on a minor street & no more than 6 loops on an arterial street. 
 

4. All detectors in group D2 should be spliced in series on the same homerun in the 
junction boxes. 

 
 

           DETECTOR FUNCTIONS: 
  A = Normal or Standard 
  B = Stop Bar with Extend Timer Reset 

            Location = distance from stop bar edge closest to detectors to beginning of detector 
  

 
 

D2
40 3' 24' 250' D1 B 6' x 6'

D2 A 6' x 6'

SPEED 
(MPH)

LOCATION DETECTOR 
GROUP #

DETECTOR 
FUNCTION

INDUCTANCE 
LOOP SIZED1
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Figure 3 – Vehicle Detector Placement for Moderate to High-Speed 
Intersection Approach (45-50 MPH) 

 
  
 
 
 
 
 
 
 
 
 
 
 

                
 

Notes: 
 
1.  Each detector group shall have a separate homerun cable and amplifier channel. 

 
3. No more than 4 detector loops shall be hooked up to the same homerun cable or     

amplifier channel on a minor street & no more than 6 loops on an arterial street. 
 
3.  All detectors in group D1 should be spliced in series on the same homerun in the junction 
boxes. 

 
 
 
 

         DETECTOR FUNCTIONS: 
   A = Normal or Standard 
   B = Stop Bar with Extend Timer Reset 

              
             Location = distance from stop bar edge closest to detectors to beginning of detectors 
          

  
 
 
 

D1
45 3' 200' 300' D1 B 6' x 6'
50 3' 230' 350' D2 A 6' x 6'

SPEED 
(MPH)

LOCATION DETECTOR 
GROUP #

DETECTOR 
FUNCTION

INDUCTANCE 
LOOP SIZED2
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Figure 4 – Vehicle Detector Placement for High-Speed Intersection 
Approach (55-70 MPH) 

 
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
 
1.  Each detector group shall have a separate homerun cable and amplifier channel. 

 
4. No more than 4 detector loops shall be hooked up to the same homerun cable or     

amplifier channel on a minor street & no more than 6 loops on an arterial street. 
 
3.  All detectors in group D1 should be spliced in series on the same homerun in the junction 
boxes. 

 
 

 
                 DETECTOR FUNCTIONS: 

A = Normal or Standard 
B = Stop Bar with Extend Timer Reset 

             Location = distance from stop bar edge closest to detectors to beginning of detector 
 
 
 
 

D1
55 3' 140' 270' 400' D1 B 6' x 6'
60 3' 195' 335' 475' D2 A 6' x 6'
65 3' 240' 395' 550'
70 3' 295' 460' 625'

SPEED 
(MPH)

LOCATION DETECTOR 
GROUP #

DETECTOR 
FUNCTION

INDUCTANCE 
LOOP SIZED2
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Figure 5 – Vehicle Detector Placement for Left & Right Turn 
Intersection Approach 

                         
 
 
 
 
 
 
 
 
 
 

 
Notes: 
 
1.  Each detector group shall have a separate homerun cable and amplifier channel. 
 
2. No more than 4 detector loops shall be hooked up to the same homerun cable or 

    amplifier channel. 
 
3. Omit the queue detector (D2) for protected-only left turns. 

 
4. For double left turn lanes, group the back 4 detectors separate from the front 2 

detectors. 
 

5. Queue Detectors (D2 & D3) should have a 2-3 second delay. 
 

6. Queue Detector (D3) for the right-turn lane should generally be omitted, except 
in 

      any of the following situations: 
 
     a.  The right-turn is the critical lane group for the phase. 
     b.  There are sight distance restrictions making a right-turn-on-red difficult. 
     c.  There are significant times of the day with insufficient gaps in merging 
traffic. 

 
DETECTOR FUNCTIONS: 
   A = Normal or Standard 

   C = Extend/Delay 
            Location = distance from stop bar edge closest to detectors to beginning of detector   

D2 D3
3' 19' 35' 51' 51' D1 A 6' x 6'

D2 C 6' x 12'
D3 C 6' x 12'

DETECTOR 
GROUP #

DETECTOR 
FUNCTION

INDUCTANCE 
LOOP SIZED1

LOCATION
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Conductors: 
All loops 6 ft. x 12 ft. and smaller consist of four turns of single conductor No. 14 AWG wire. 
No twists are allowed in the loop itself. 

 
Saw-cut Loop Installations: 
Single conductor No. 14, stranded, polyethylene/nylon insulated wire, enclosed in a loose 
fitting polyethylene duct (IMSA 51-5). Twist the lead-in from the loop to the junction box at 
least 1 turn per foot (extra saw cut width is required to accommodate the twisted wire). 

 
PVC Conduit Loop Installations: 
Single conductor No. 14, stranded cross-linked polyethylene insulation type XHHW, IMSA  
Spec. 51-3 wire. Twist at least 3 turns per foot in the lead-in, from the loop to the pull box. 

 
   Home Runs:  

Two conductor No. 14 twisted pair cable running from the detector loop splice/junction box to 
the controller (Spec. IMSA 50-2).  

 
Additional Detector Loop Design Criteria: 

 
• Intersections that involve the installation of new asphalt or concrete paving provide an 

opportunity to place detector loops beneath the pavement, in the top layer of road base. 
Detectors needed for future use, both number and placement, should be considered 
while the opportunity is there for them to be placed under the new pavement. 

 
• Install queue-loops when the 5-year traffic projections indicate left-turn phasing will be 

warranted. Left turn signal heads will only be installed when warrants are met. 
 

• Most traffic signal cabinets are ordered with only one detector rack (4 detector 
amplifiers with up to 4 channels on each amplifier – 16 channels).  If more than 16 
channels are needed, order the traffic signal cabinet with two detector racks.   
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• For the new detector design, in order 

to minimize detector cross talk 
between detectors on the same 
approach, it is recommended to 
group detectors on the same 
approach to the same detector 
amplifier. Each detector amplifier 
has 4 channels.  The convention (to 
the right) should be used for each 
detector amplifier.  (Example:  
Detectors assigned to phases 2 & 5 
should be on the same amplifier.) 

 
 

 
Loop Installation Methods: 

 
Saw Cut Installation – Use when concrete surface exists or where newer asphalt surface exists 
that shouldn't be marred by trenching. 

 
Trenching Installation – Use to get the loops below the asphalt surface that tends to move or rut 
for enhanced durability. Trenching must be used in pavements which are in poor condition or 
which are likely to receive an overlay of new asphalt. Trenching must be calculated separate 
from the conduit and conductor since one trench will hold multiple conduit and conductors. 

  
Home Runs from Junction Box to Controller: 

 
The limitation to combining four loops for a home-run on the minor street is to assure adequate 
sensitivity to detect motorcycles. This traffic movement is not intended to be served in every 
cycle and will be skipped when no vehicles are sensed. Major traffic movements are "recalled" 
and given the green signal in all cycles. Detection missing a small vehicle is of little 
consequence on a recalled phase. Missing these vehicles (not giving a green phase) in a left 
turn, or a minor cross street, can become very serious. 

 
3.5 RELATING DETECTOR LOOPS TO SIGNAL PHASING 
 

It is important to utilize a standard numbering system that will provide a consistent way of 
referencing detector loops for the designer, contractor, and technician working in the cabinet. 

 
UDOT has adopted the National Electrical Manufactures Association (NEMA) traffic signal 
phase conventions. The standard NEMA detector loop numbering associates each detector to 
its signal phase. Figure 1 illustrates the NEMA assignment and UDOT conventions to be used. 

 
When the major street runs north and south, phase 2 is assigned to the northbound through 
traffic and the associated detector loops. 
 
When east/west is the arterial, phase 2 is assigned to the westbound through traffic (all 
phases are rotated counter-clockwise 90 Degrees). 

Detector  1 2 3 4 5 6 7 8
1 X
2 X
3 X
4 X
5 X
6 X
7 X
8 X
9 X
10 X
11 X
12 X
13 X
14 X
15 X
16 X
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When both roads are major highways, phase 2 is assigned to the northbound traffic. 

 
• Through phases are numbered clockwise with even numbers. 

 
• Left-turn phases are numbered clockwise with odd numbers, starting with the 

movement that is opposite phase two. 
 

When dedicated left-turn phases are used the NEMA phase preceding each through movement 
is used for the left turn (leading-left-turns). For example, Phase 1 will be assigned to the left-
turn movement opposing phase 2.  
 
The detector loop schedule indicates the assigned home-run cable and grouping assignment for 
each loop in the "remarks" column. 

 
 Detector Loop Numbering: 

Syntax to be used: (P)(U)(n)(z). 
P = NEMA phase number   U = loop use (alphabetic) 
n = number for the loop in that group  z = home run group alphabetical 

identification 
 
Loop Use  (U)     

T = Through / (Right) 
L = Left movement 
D = Dilemma zone 
Q = Queue detectors, left, right or backed-up through  
S = System Loops  

 
 For example, assuming a separate home run for the front loop(s): 

Phase 1, front loop would be  1L1a 
Phase 1, second loop back would be 1L1b 
Phase 1, third loop back would be 1L2b 
Phase 1, Queue loop, would be 1Q1c 

 
Numbering starts at the stop bar, nearest the centerline, ascending toward the curb and 
increasing in value away from the intersection for each phase of the leg. The first loop of a 
group takes number 1 (one) and the Home Run Alpha Designation (a,b,c,...) for the group it is 
in. The Left-turn and Through movements for each leg will have an "a" home run. 

 
Assign the System Loops ("S" prefix) in numerical sequence.  The designer may include 
additional characters that further designate system detector loop options. 
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3.6 NEMA PHASE DETAIL 
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3.7 LUMINAIRE EXTENSIONS 
 
  Place signal pole luminaire extensions at opposite corners over the major roadway 90 degrees 

from the mast arm unless there is a conflict with overhead utilities. Typically two luminaires 
are specified per intersection. Large or remote intersections may require up to four luminaries. 
Specify the following: 

• Use 15’ luminaire arm length if possible. 10’ luminaire arm is also available. 
• Use High-Pressure Sodium (HPS) lamps, 250 Watt or 400 Watt. 
• Use Full Cut-off Luminaires with Type III distribution, 240 Volt single-phase. 

 
Consider the lamp wattage specified based on the intersection location circumstances. Balance 
illumination needs with the surrounding environment. If the highway lighting is provided along 
the corridor, provide 50% greater illumination at the intersection. Refer to the UDOT lighting 
guidelines and  RP-08 for additional information. 
 
Intersections with video detection require four luminaires to provide adequate illumination for 

 the cameras. Refer to the Video Detection Section of the Guideline. 
 

3.8 LANE LINES AND INTERSECTION STRIPING 
 

Lane Striping 
Show lane striping for the intersection and clearly identify the dimensions and distances 
required for proper installation. Also indicate the material to be used (tape or paint). Call out 
any striping removals to avoid motorist confusion once the intersection is opened up to traffic. 
Show existing striping in a gray scale on the plan sheets. 
 
Pavement Markings 
Match existing pavement striping materials.  If existing tape is used through the intersection, 
then replace the markings with tape.  Please be aware of this during the design process and 
specify the material in the design plans. 
  

4.0 CIRCUIT DESIGN 
 
4.1 SIGNAL CIRCUITS 
 
 Power Source: 

The designer should contact the Region Utility Engineer to request a Work Order from the 
local power utility and arrange for the power connection. Typically a meeting is scheduled in 
the field at the signal location. The power source can be from an underground service pedestal, 
a pole mounted and meter/disconnect service, or a transformer. Refer to Standard Drawings SL 
3 and SL 6.  
 
Specify an underground service pedestal if: 1) the local Utility Company requires it; 2) the 
pole mounted meter/disconnect is not easily accessible or easily located; or 3) the distance is 
greater than 150 ft. from the controller and is not easily visible. 

 
Use the proper wire size determined from voltage drop calculations made for the intersection.  
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The calculation includes both the distance from the service to the controller, and back to the 
service. Minimum acceptable wire size for UDOT projects is No. 6 AWG cable. 

 
Provide three single conductor No. 4 AWG copper RHH-USE-RHW, plus a ground wire from 
the power source to the underground service pedestal. Use two single conductor No. 6 AWG 
copper RHH-USE-RHW, plus a bare copper ground wire from the underground service 
pedestal to the controller cabinet.  Black wire is to be used for the "Hot Wire" and White for 
the "Neutral Wire."   

 
Traffic Signal Heads 
7-Conductor No. 14 AWG, Stranded Cable, Spec. IMSA 20-1 (120 volts). 

 
Near side (and other single) Traffic Signal Heads 
4-Conductor No. 14 AWG, Stranded Cable, Spec. IMSA 20-1 (120 volts). 

 
Pedestrian Signals 
7-Conductor No. 14 AWG, stranded cable, Spec. IMSA 20-1 (120 volts). 

 
Street Lighting 
2-Single conductor No. 6 AWG, stranded wires and bare copper ground wire, No. 6 AWG 
minimum.  Larger wire must be used when voltage drop calculations show drops greater than 
5% of supply line voltage, Spec. (IMSA 51-1).  
 
Approved waterproof splices may be used in the bases or pull boxes of street lighting circuits.  
No splicing is allowed elsewhere. Pull-apart molded fuse connectors are required in all light 
poles (except signal poles with luminaire extensions). 

 
Pedestrian Push Button 
4-Conductor No. 14 AWG, stranded cable, Spec. IMSA 20-1 (low voltage). 

 
Signal Detection Home-Run 
2-Conductor No. 14 AWG, shielded and stranded twisted pair, Spec. IMSA 50-2  (low 
voltage).  Label each end of home run. 

 
Loop Wire 
Saw-cut slot applications, Spec. IMSA 51-7 (low voltage). 
Trenched PVC Conduit, Spec. IMSA 51-3 (low voltage). 
 
Video Detection 
Power Requirements for all Brands of Hardware: 
4-Conductor No. 14 AWG, stranded cable, Spec. IMSA 20-1 (120 volts). 
 
Video Cable Requirements for Peek and Iteris Hardware: 
Belden 8281 or equivalent coaxial cable (video), Spec. RG-59. Use for field run < 1000 ft. 
from pigtail connection at base of signal pole to controller cabinet. 
 
Video Cable Requirements for Trafficon Hardware: 
Combined video coaxial/power cable provides splice free connection from camera to 
controller. State Furnished cable comes in 250 foot, 500 foot, and 1000 foot spools. Specify the 
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required length when placing State Furnished Material Requisition. 
 
Video Cable Requirements for Econolite Hardware: 
6-pair twisted No. 18 AWG, shielded cable Spec. IMSA 60-6 for video signal (low voltage). 

 
Interconnect Cable 
No. 19 AWG, 6 pair, Spec. IMSA 60-6 (low voltage). 
Fiber optic cable, 6 SMF minimum (refer to contact list regarding interconnect). 

 
4.2 CONDUIT 
 

Use schedule 40 PVC listed electrical conduit for underground signal installation. Use 
galvanized rigid steel (GRS) listed electrical conduit for above ground applications. Special 
considerations for Fiber-optic Cable installation are needed (refer to contact list for further 
details). 
 
Choosing the Right Conduit 
The National Electric Code (NEC) requires no more than 40% of a conduit be filled with wire 
and cable. The cross-section of the wire (single conductor) or cable (multi conductor) varies 
depending on the type of insulation specified. Listed below are cross-sectional areas for the 
typical cables used, and the allowable area at 40% capacity for various conduit sizes.  
 
Example: Choose the conduit size required to accommodate 6 detector home runs. The area of 
a 2-conductor No. 14 cable is selected and multiplied by 6 to obtain a total cable area of 0.831 
sq. inches. Therefore the 2-inch PVC conduit is selected as the appropriate size. 

 
  Cable Cross-Sectional 
 Area (sq. inches) 
 

1-Cond. No. 6  0.1041 
 

2-Cond. No. 14 0.1385 
 

3-Cond No. 14  0.1589 
 

4-Cond. No.14  0.1105 
 

7-Cond. No. 14 0.2123 

 40 % of PVC Conduit Area 
 Capacity (sq. inches) 
 

3/4 "   0.203 
1 "   0.333 
1 1/4 "   0.581 
1 1/2 "   0.794 
2 "   1.316 
2 1/2 "   1.878 
3 "   2.907 
3 1/2 "   3.895 
4 "   5.022 

 
Detector Loop Conduit 
Use 3/4 inch for lane loops. 

 
Shared Usage 

• Traffic signal heads, pedestrian signal heads, and video detection operate at 120 volts 
and may share conduit. 

 
• Detector loop home runs and pedestrian push button are low voltage circuits and may 

share the same conduit. Provide separate conduit for video detection cable. 
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Future Use 
Specify two future-use conduits, 2-inches in diameter, placed between all pole junction boxes 
and the controller cabinet. Place the future-use conduits on top of the other conduits in the 
trench. Include one continuous No. 14 AWG copper THHN pull wire in each future-use 
conduit. This wire is used to pull future wire and can also be used to locate the underground 
conduit run. 

 
Interconnect 
Use 1-D conduit to accommodate future fiber optics with Type II-PC junction boxes with 35’ 
of slack at pull locations. Spice locations require Type III-PC junction boxes with 70’ of cable 
slack.  Space junction boxes 300 ft. + intervals. Use large radius sweep bends (3 ft. minimum) 
for fiber optic cable. Install a locator wire placed in a 1-inch PVC conduit. Refer to Standard 
Drawing AT 6 and AT 7. 

 
Video Detection 
Video power circuit shares the same conduit as the signal power. The video signal circuit 
shares the same conduit as the pedestrian push button detectors (as noted above). Do not 
combine video signal in the same conduit used for power. Combined video power/coaxial cable 
is placed in a dedicated 2” PVC video detection conduit. 

 
4.3 JUNCTION BOXES 
 

Specify only PC (polymer concrete) junction boxes for signal and lighting installations. Place 
individual, Type II-PC junction box at the base of each signal pole. Always specify a Type II-
PC junction box when the Home Runs from more than one leg are being accommodated. The 
signal pole junction boxes may be eliminated when the cabinet junction Box is near the pole 
location. Specify a Type III-PC junction box at the controller cabinet.  
 
Shared Usage Power 
At the power source junction box the lighting and the signal circuits share the same junction 
box. From this point (or the underground service pedestal) no other mixing of these circuits is 
allowed (120 and 240 volts), except inside the signal poles. A separate conduit and junction 
box is required for 120 volt and 240 volt circuits. 

 
Junction boxes for signal and pedestrian circuits are shared for both power and detection, the 
conduits however are not shared. These separate circuits are identified on the plans with the 
appropriate legend. 

 
4.4 POWER SOURCE 
 

Verify the power source in the field with the serving utility company. List the name and 
phone number of the individual with whom connection will be arranged on the plans. 
Identify the location of the power source with station and offset and indicate whether it is a 
pole or ground-mounted transformer. 

 
Coordinate with the local Region regarding agreement requirements with the local municipality 
for payment of the power for intersection street lighting, connection fees and maintenance. List 
the contact person's name and phone number on the plans.  Remember to contact the UDOT 
Region Utility Engineer early in the design phase to coordinate the project service needs. 
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4.5 GROUND RODS 
 

Use 10 ft. x 3/4 inch copper-clad steel UL Listed ground rod shall be installed through the 
control cabinet foundation in a PVC sleeve. Use a separate UL Listed ground rod, 8 ft. x 5/8 
inch in the cabinet junction box driven to a depth so that not more than  6" remains exposed. 
Both rods are required, even when they are less than 6 ft. apart. 

 
Use 8 ft. x 5/8 inch copper-clad steel UL Listed ground rod installed at each junction box that 
contains cables with 120 volt circuits or greater. In cases where these boxes are within 6 feet of 
each other, a single ground rod, located in the lighting box (when available) will suffice 
provided bonding conductors tie both grounding systems together. Please note the above 
exception at the controller junction box. 

 
4.6 CONTROLLER AND CABINET 
 

UDOT has adopted the new TS2 technology. Controller cabinets are referred to as "Size 5" and 
"Size 6". The "Size 5" will replace the old “M” cabinet and "Size 6" will replace the old “P” 
cabinets. 

 
5.0 OTHER CONSIDERATIONS 
 

Pedestrian Access 
Provide pedestrian access in accordance with Standard Drawing GW 5.  Include Special 
Provision 02771M in the construction documents.  This Special Provision includes information 
regarding three material options for detectable warnings (truncated domes), and ramp slope 
requirements.  
 

5.1 TEMPORARY OPERATION 
 

When modifications are made to an existing signalized intersection, care must be taken to 
provide for temporary power and signal control where necessary. Phasing of the new 
construction and demolition of the existing signal conduit and wiring must be given due 
consideration to insure proper function until it is no longer needed. 

 
When alterations to the existing signal phasing or function or traffic lane assignments are 
proposed, an approved temporary signal operation/phasing plan is required. 

 
Consider the use of contractor-supplied, temporary, above-ground detectors (video, 
microwave, radar, etc.) for maintenance of traffic during construction. 

 
5.2 SIGNAL TURN-ON 
 

When turning on a signal for the first time in a newly signalized intersection, consider the 
following methods to alert the public of this signal going into operation: 
 

• Use a Portable Changeable Message Signs (CMS). 
• Place the signal can be put into flashing mode for a short time; the most common 
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practice is to flash the signal up to 24 hours. This flashing mode should never exceed 
72 Hours. 

• Notify the local news media. 
• Utilize the local law enforcement to draw attention to the change. 

 
5.3 INTERCONNECT 
 

Always consider the relevance of adjacent traffic signal interconnection up to ½ mile spacing. 
Where feasible, provide for coordination with a 1-D conduit designed to accommodate fiber-
optic cable (large radius) installation. 
 
Orient the direction of the 3” conduit stub in the cabinet foundation to accommodate fiber-optic 
installation. Refer to Standard Drawing SL 10. 

 
5.4 SINGLE POINT URBAN INTERCHANGE (SPUI) 
 

The SPUI has many unique features that need to be addressed in regards to the layout designed 
(under or over the freeway). When the SPUI is under the freeway the structure height restricts 
signal head clearance and sign placement. When the SPUI is placed over the freeway the 
support for signal heads and signing is critical and poor vertical sight distance is an issue. The 
following recommendations are presented for under and over, single and dual-lane SPUI 
configurations: 

 
• Off-Ramp Left Turn Movement – Provide advance signals placed on the right side of 

the island. Place this signal head as far back up the ramp as practicable without 
confusing the right-turning vehicles. Use circular indications in all sections and do not 
use programmable heads. Consider using a second advance signal (circular indications) 
placed on the outer edge of the structure for the under freeway configuration. 

 
• Left-Turn Signals – Provide circular red and yellow indications, with the green arrows 

tilted at 45 degrees up from horizontal. 
 
• Left-Turn Movements onto the Freeway – Provide left-turn signs (R3-5) for 

clarification and lane assignment adjacent to each signal head. Use circular red and 
yellow with green arrows tilted up at 45 degrees from horizontal. The circular 
indication is used to give the needed target value in bright sunlight. 

 
Interchange lighting should be placed in the SPUI to ensure the entrances to freeway on-ramps 
are well lit and visible from the stop bar. 

 
A qualified structural engineer should design the overhead signal bridge structure. Standard 
tenons are used to mount the signal heads to the signal bridge. Include a detail of the signal 
bridge and identify the tenon locations to insure proper signal head placement in relation to the 
traffic lanes. Backer plates for the signal heads will be necessary but may be influenced by the 
size and height of the support structure. 
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5.5 VIDEO DETECTION 
 

Video detection has become more reliable in recent years and is now being used as a temporary 
and permanent replacement for detector loops. Video offers flexibility to both the designer and 
constructor alike. Good cases for the use of video detection include a new signal or upgrade to 
an existing signal: after recent paving operations; when roto-milling operations are scheduled 
in the near future; or during construction phasing operations and ultimately for the permanent 
installation. Consider Specify video detection only under the approval of the project manager, 
Region Traffic Engineer, or Division of Traffic and Safety Design Engineer. 
 
Site Survey 
Always perform a site survey to check for anything that might block the field of view or impact 
vehicle tracking such as trees, overhead wires, and commercial light sources. 
 
Camera Placement 
Position video cameras on the signal mast arm utilizing 46-inch vertical pole with mounting 
bracket. The bracket is an astro-brac or equivalent connection to the mast arm and is very 
stable. .If mounting on the luminaire, the choice between a right-side or a left-side luminaire 
mount is dependent on the phase sequence used to control the subject approach.  For 
approaches without a left-turn phase, the camera is mounted on the right-side far corner of the 
intersection.  For approaches with a left-turn phase and bay the camera is mounted on the left-
side, far corner of the intersection.  This location minimizes false calls for service to the left-
turn phase.  A delay setting should be used for the left-turn detectors to prevent unnecessary 
calls by departing vehicles.  (Only consider the placement on the luminaire under the approval 
of the project manager or Division of Traffic and Safety). The ideal location of the video 
camera is placement on the mast arm.  
 
Locate the camera on the mast arm so that it is centered over the opposing left and through 
lanes. This will ensure good field of view of the vehicles at the stop bar detection zone.  A 
minimum camera height of 20 feet is recommended in recognition of the dirt, spray, and mist 
that can collect on the camera lens at lower heights.  Position the video camera on the mast arm 
no greater than 25 feet above the road surface so to allow the UDOT region personnel the 
ability to reach the cameras from their boom trucks.   
 
Video Detection Zones 
Video detection should not be used to monitor vehicle presence at distances greater than 250 
feet from the video camera. The “rule of thumb” is that you can reliably detect 10 feet for every 
1 ft. above the pavement surface the camera is placed, to a maximum distance of around 300 
feet (250 feet for 25 ft. heights). For detection distances greater than 250 feet from the video 
camera, either a separate pole with a video camera will need to be placed upstream of the 
intersection or loop detection should be used. 
 
The placement of detection zones for video detection should be the same as loop detection for 
distances between 100 feet from the stop bar up to 250 feet from the video camera. The 
detection zone length should approximately equal that of an average passenger car.   
 
Stop bar detection zones (within 100 feet from stop bar) will vary depending on the video 
detection manufacture and intersection geometrics.  
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If advance detection is used, the stop bar detection zone should have the stop bar with extend 
timer reset function enabled.   
 
Pay special attention to the passage time (vehicle extension time) when using video detection.  
Depending on the zone layout at the stop bar, it is not uncommon to use 0.0 seconds.  In 
addition, it may be necessary to use the delay settings.  The delay settings are sometimes used 
to reduce the frequency of unneeded calls.  Specifically, a few seconds of delay is often set on 
the detectors in the stop-line detection zone of each minor-road approach.  This setting offers 
two benefits.  First, it eliminates false calls to the minor-road phases by major-road vehicle 
headlights (such as when a major-road vehicle makes a right turn and its headlights sweep 
across the minor-road stop-line detection zone).  Second, it eliminates false calls to the minor-
road phases by tall major-road vehicles. 
 
During the initial video detection setup, the detection zone length should be measured along 
the roadway with a distance wheel.  The most distant upstream edge should be marked with a 
traffic cone placed on the outside edge of the traveled way.  
 
Luminaires 
Place signal pole luminaire extensions at each corner of the intersection to provide good 
lighting for video detection. Locate the luminaire extension arm perpendicular to the plane of 
the signal mast arm. This provides good lighting over the detection zone. 
 

• Use 400 Watt luminaires for large intersections in commercial or industrial areas.  
• Consider reducing the luminaire wattage to 250 Watt for smaller intersections in 

commercial or residential areas. 
• Use 15 ft. luminaire arms especially when mounting video cameras.  
• Refer to the Luminaire Extension Section of the Guideline for details regarding the 

luminaire. 
 

 
5.6 MISCELLANEOUS 
 

Please contact the Division of Traffic & Safety if you have any questions regarding this 
guideline or how it applies to the project that you are working on (refer to Contact List in the 
appendix). We encourage the designer to contact us early in the design process to discuss 
standard UDOT intersection design and specific issues regarding your project. Early 
interaction expedites the design process and helps lead to the successful completion of the 
project.  
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APPENDIX 
 
A.1 STANDARD SIGNAL REFERENCE 

 
Mast Arm Lengths (available in five-foot increments): 

30’ through 55’ one-piece, curved mast arm 
60’ through 65’ two-piece, curved mast arm 
70’ and 75’ two piece, straight mast arm 

 
Light Pole Extensions: 

Mounting Height:    30' and 40' 
Arm Length:    10' and 15’ 

 
  Mast Arm Mounted Signs: 

R10-12, R10-11a   24" x 30" 
R3-8     30" x 30" 
Street Name Signs   60”, 72”, or 84" x 16" 

 
Anchor Bolt with Hardware (four required per pole) 

Signal Poles    2-inch diameter bolts 
45’ CCTV Poles   1.5-inch diameter bolts 
40’ Highway Luminaire Pole  1-inch diameter bolts 

 
Ground Rods: 

Junction boxes   8  ft. x 5/8 inch 
Signal controller cabinet  10 ft. x 3/4 inch 

 
 Other Reference Materials: 

 
• UDOT Standard Drawings and Specifications, Latest Edition. 
• Millennium Edition of the MUTCD, 2000, FHWA.  
• A Policy on Geometric Design of Highways and Streets, 2001, AASHTO. 
• Standard Specifications for Structural Supports for Highway Signs, Luminaires and 

Traffic Signals, 4th Edition, 2001, AASHTO.  
• Manual of Traffic Signal Design, Second Edition, ITE. 
• National Electric Code, 2002, NFPA 
• An Informational Guide for Roadway Lighting, 1984, AASHTO. 
• Roadway Lighting, IESNA, RP-08, 2000. 
• UDOT CADD Standards, Latest Edition. 
• UDOT Design of Highway Lighting: Guideline and Checklist, Latest Edition. 
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A.2 CONTACT LIST 
 

DIVISION OF TRAFFIC AND SAFETY 
Traffic and Safety Design Engineer Larry Montoya  (801) 965-4924 
Signal & Lighting Engineer  Vacant    N/A 
Traffic Studies    Peter Jager   (801) 965-4264 
Traffic Operations   John Leonard   (801) 965-4045 

 
REGION TRAFFIC ENGINEERS 
Region One    Darin Duersch   (801) 620-1607 
Region Two South Area  Ritchie Taylor   (801) 887-3717 
Region Two North Area  Chris Siavrakis  (801) 887-3792 
Region Two Signals   Deryl Mayhew   (801) 887-3605 
Region Three    Doug Bassett   (801) 227-8019 
Region Four    Troy Torgersen  (435) 893-4707 

 
TRAFFIC SIGNAL SYSTEM INSPECTION 
Region One    Dale Lake   (801) 620-1606 
Region Two    Troy Noall   (801) 887-3659 

 Region Three    Grant Jackson   (801) 227-8040 
Region Four    Clay Cottam   (435) 590-9976 
ITS (Fiber Optic Cable)  Craig Wright   (801) 887-3764 
Statewide Training   Bill Butterfield  (801) 887-3748 
     Rich Williams   (801) 887-3603 

 
STATE FURNISHED MATERIALS 

 Signal Hardware   Katie Knaus   (801) 965-4270 
 Signal Hardware Requisition  Amber Routson  (801) 965-4195 
 UDOT Warehouse Inventory  Doug Snedden   (801) 965-4755 
 UDOT ITS Hardware   Bob Pieper   (801) 887-3760 
 UDOT Sign Shop   Doug Fehrmann  (801) 965-4281 
 
 SIGNAL SYSTEM COORDINATION 
 Statewide Coordination  Mark Parry   (801) 887-3768 
 Statewide Technical   Keith Wilde   (801) 887-3708 
 
 
A.3 UDOT WEBSITE INFORMATION AND DOWNLOADS: 
 
  Standards and Specifications – Electronic Plan Room 
   http://www.udot.utah.gov/index.php?m=c&tid=317 
  

 CADD Documents – Standards 
http://www.udot.utah.gov/index.php/m=c/tid=77 

 
  Traffic and Safety – Summary Sheets, Forms, and Guidelines 

http://www.udot.utah.gov/index.php/m=c/tid=579 
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A.4 STATE FURNISHED MATERIAL REQUISITION PROCESS 
 
Objectives: 

• Save time and eliminate frustration. 

• Materials available for project when requested. 

• Simplify material pick up process for contractor. 

• Eliminate handwritten over the counter requisition. 

 

UDOT Contacts: 

Design Engineer or Consultant, Project Manager (P.M.), Resident Engineer (R.E.), and Contractor 

 

Traffic and Safety –  

Amber Routson, Secretary   965-4195  965-4736 fax 

Katie Knaus, Engineering Intern   965-4270 

Larry Montoya, Traffic & Safety Design 965-4924 

 

Central Warehouse –   

Warehouse Desk    965-4060  965-4818 fax 

 Doug Snedden , Inventory Mgr.  965-4755 

Tracie Montano, Supply/Materials Mgr. 964-4534 

 

Region Electronics Supervisor –  

 Dale Lake, Region One   620-1606  627-8196 fax 

Bob Pieper, TOC/Region Two  887-3760  887-3797 fax 

 Grant Jackson, Region Three   227-8040  227-8049 fax 

 Clay Cottam, Region Four   (435) 590-9976 (435) 865-5564 fax 

 

Sign Shop –  

 Doug Fehrmann, Sign Shop Mgr.  965-4281  964-4426 fax 

 

Communication 
is the key! 
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How the Process Works 

 

Design Phase: 

1. Design Engineer –  

• Contact Electronics supervisor early in the design process to determine the type and 

brand of controller required for each signal location and application. 

 

• Finalize list of State Furnished Materials after PS&E review and prior to Final plan 

review.  Minimize the likelihood of field changes. 

 

• Submit one intersection per State Furnished Items Form. 

 

• Email State Furnished Items Form to Amber Routson. Carbon copy the P.M., R.E., 

Katie Knaus, and Region Electronics Supervisor (Dale Lake, Bob Pieper, Grant 

Jackson, Clay Cottam). 

 

2. Amber Routson – 

• Print requisition forms.  The State Furnished Items Form automatically creates five 

separate requisition sheets: 1. Signal Pole Materials; 2. Controller and Cabinet; 3. 

Video Detection/LED's; 4. Anchor Bolts; and 5. Misc. Signal Equipment (modem, 

astro-brac, signal heads, etc.) This final sheet will be used primarily for State Forces. 
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Construction Phase: 

1. R.E. –  

• Provide Amber Routson with name of contractor, and approximate time-frame 

contractor will need State Furnished Materials after preconstruction meeting. 

 

2. Amber Routson –  

• Enter the requisition forms into FINET. 

 

3. R.E. –  

• Contact Katie Knaus approximately 2-3 weeks before materials will be picked up. 

 

• Contact Region Electronics Supervisor approximately 2-3 weeks before cabinet is 

needed. 

 

4. Region Electronics Supervisor –  

• Contact Doug Snedden to schedule pickup date for signal controller and cabinet.  48-

hours advance notice is required.  Note: Cabinet and Controller for Regions One and 

Four are typically shipped via weekly Region Transport.  

 

5. Katie Knaus –  

• Meet weekly with Doug Snedden to review and update contractor schedule for material 

pickup. 

 

6. Contractor –  

• Contact Doug Snedden or Warehouse Desk to schedule a date and time to pick up 

materials from the warehouse.  48-hours advance notice is required. 

 

• Contact Region Electronics Supervisor to schedule a date and time to pick up signal 

controller and cabinet from the Region signal lab. 
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Material Return (Stock Return): 

1. R.E. –  

• Contact Katie Knaus with details of the change.  

 

2. Katie Knaus –  

• Check availability of the item needed and relay this information to the R.E. 

 

3. R.E. –  

• Complete Stock Return Transaction Form. Ensure all components are listed including 

hardware kits. 

 

• Fax completed form to Doug Snedden and carbon copy Katie Knaus. 

 

4. Contractor –  

• Contact Doug Snedden to schedule date for material drop off.  48-hours advance notice 

is required.   

 

• Responsible for returning all items listed on the Stock Return Transaction Form.   

 

5. Warehouse –  

• UDOT will not accept items that are missing components, used, or not packaged in the 

original box. Doug Snedden will contact the R.E. and inform him of materials not 

returned. 

 

6. R.E. –   

• With hold Contractor retention until the items are returned or UDOT is reimbursed for 

the cost of the items missing. 
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Tips for Completing the State Furnished Items Form: 

 

• R.E. – Provide contact information including name of the electrical contractor. 

 
• Everyone – Check quantities: 

Poles and mast arms 

Anchor bolts for poles (four required per pole) 

Video detection camera equipment 

 

• Design Engineer – Specify signal controller and cabinet brands. Check with Electronics 

Supervisor or Keith Wilde at 887-3708, to determine the controller type and brand 

requirements for each signal location. 

 

• Design Engineer – Submit request for ITS equipment (fiber interconnect equipment, ATMS 

cabinets, ramp metering) to Bob Pieper.  R.E. – Follow up on request after preconstruction 

meeting. 

 

• Contractor – Provide LEDs for traffic and pedestrian signal heads. 

 

• Contractor – Submit request for mast arm mounted signs to Doug Fehrmann. 

 

• R.E. and Contractor – Decide whether to drop ship the steel hardware (poles, mast arms, 

anchor bolts, etc.).  This decision is based on feasibility and the construction schedule.  Plan on 

45-50 days to receive the shipment. 

 

• Always double-check your order to ensure correctness before leaving the yard. 
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Examples: 

Case 1 – Contractor discovers unforeseen impact and needs to change the material listed on the initial 

requisition. Contractor has not picked up the materials yet. 

1. R.E. –  

• Contact Katie Knaus with details of the change including anticipated pick up date, etc. 

 

2. Katie Knaus –  

• Check availability of the item(s) needed and relay this information to the R.E. 

 

Continue with step 2 listed under the Construction Phase.  

 

Case 2 – Contractor discovers unforeseen impact and needs to change the material he has already 

picked up. This case involves returning material and requisitioning new material. 

 

1. R.E. –  

• Contact Katie Knaus with details of the change including anticipated pick up date, etc. 

 

2. Katie Knaus –  

• Check availability of the item(s) needed and relay this information to the R.E. 

 

3. R.E. –  

• Email completed State Furnished Form to Amber Routson. 

 

4. Amber Routson –  

• Print the forms and enter the requisition into FINET. 

 

Continue with step 3 listed under Material Return. 
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Case 3 – Contractor informs R.E. that he is missing (or never received) an item that is State Furnished. 

 If our records show that this item was picked up and not back ordered then the Contractor is 

responsible for this item.  The R.E. will deduct the cost of these items from payment to the Contractor. 

 

1. R.E. –  

• Contact Katie Knaus with the details including what item is needed, and the anticipated 

pick up date, etc. 

 

2. Katie Knaus –  

• Check availability of the item(s) needed and relay this information to the R.E. 

 

3. R.E. –  

• Email completed State Furnished Form to Amber Routson. 

 

Continue with step 2 listed under Construction Phase.  
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Enrolled Copy S.B. 20

PENALTIES FOR SPEEDING IN

CONSTRUCTION ZONES

1998 GENERAL SESSION

STATE OF UTAH

Sponsor:  David L. Buhler

AN ACT RELATING TO MOTOR VEHICLES; REQUIRING AN INCREASED FINE FOR

SPEEDING VIOLATIONS IN  HIGHWAY CONSTRUCTION SITES.

This act affects sections of Utah Code Annotated 1953 as follows:

AMENDS:

41-6-13, as last amended by Chapter 138, Laws of Utah 1987

Be it enacted by the Legislature of the state of Utah:

Section 1.  Section 41-6-13 is amended to read:

41-6-13. Obedience to peace officer or other traffic controllers -- Speeding in

construction zones.

(1)  A person may not willfully fail or refuse to comply with any lawful order or direction

of any peace officer, fireman, flagger at a highway construction or maintenance site, or uniformed

adult school crossing guard invested by law with authority to direct, control, or regulate traffic.

(2)  When flaggers at highway construction or maintenance sites are directing traffic, they

shall use devices and procedures conforming to the [latest edition of the "Manual on Uniform

Traffic Control Devices for Streets and Highways."] standards adopted under Section 41-6-20.

(3) (a)  A vehicle operator who commits a speeding violation in a highway construction or

maintenance site where workers are present shall have a fine imposed by the court that is at least

double the fine in the uniform recommended fine schedule established under Section 76-3-301.5

for the offense.

(b)  The highway construction or maintenance site under Subsection (3)(a) shall be clearly

marked and have signs posted that warn of the doubled fine.
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TRAFFIC CONTROLS FOR SCHOOL ZONES

PART 7 SUPPLEMENT TO 

THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES 

MILLENNIUM EDITION

PURPOSE

SUPPORT: 

To assure uniform design and application of all types of traffic control devices, Utah Code Annotated
(UCA) Section 41-6-20(1), requires the Utah Transportation Commission to adopt a manual and
specifications for a uniform system of traffic control devices.  The manual adopted (in UCA R927-1-1) is the
"Manual on Uniform Traffic Control Devices, Millennium Edition,” a Federal Highway Administration
publication.  In addition, UCA Section 41-6-20(2), requires the Utah Transportation Commission to adopt
a manual and specifications for a uniform system of traffic-control devices, school crossing guards, and child
access routing plans for school crossing zones.  This Part 7 Supplement to the Manual on Uniform Traffic
Control Devices (MUTCD) satisfies that requirement. 

The intent of this supplement to the MUTCD is to standardize, as much as possible, applications of
traffic control devices and crossing guards in School Zones on all public highways in the State of Utah.

This supplement is divided into sections that correspond to the applicable sections in the MUTCD.
For the convenience of the user, those sections of Part 7 of the MUTCD not changed for this supplement are
also included.  

The federal final rule adopted January 17, 2001 as the compliance date for the Millennium edition
of the MUTCD.

STANDARD: 

For installation of new devices or replacement of devices, compliance shall be effective
immediately.  For devices in good condition, and a notification, the following list of special
compliance dates shall apply.

A. Section 7A.02.  Notification to UDOT of routing plans that require students to cross
railroad tracks - July 1, 2004;

B. Section 7A.12.  School Advance Warning (S1-1) sign - removal of School Advance
Warning signs from crosswalks at colleges and universities - August 1, 2008;

C. Section 7B.07.  Flourescent yellow-green background - upgrading signs listed in 7B.07
to have a flourescent yellow-green background - August 1, 2008;

D. Section 7B.07.  Non-School Zone signs with flourescent yellow-green background -
replacement of all existing non-School Zone flourescent yellow-green signs with
standard colors - August 1, 2008;
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E. Section 7B.08.  AHEAD (W16-9p) plaque - addition of the AHEAD (W16-9p) plaque
below the School Advance Warning (S1-1) sign - August 1, 2008;

F. Section 7B.09.  School Advance Warning (S1-1) sign - elimination of crosswalk lines
from Crossing signs and use of the Diagonal Arrow (W16-7) plaque - August 1, 2008;
and,

G. Section 7B.11.  School Speed Limit assembly - shall meet the specifications of UDOT
Standard Drawing SN 2 (post-mounted) or SN 3 (overhead) - August 1, 2008.

Where differences occur between the MUTCD and this Supplement, in language or
intent, this Supplement shall take precedence.
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CHAPTER 7A.  GENERAL

Section 7A.01  Need for Standards

STANDARD: 

In accordance with UCA 53A-1a-108(1), each public school, in consultation with its
local school board, shall establish a School Community Council at the school building level.
Each School Community Council shall consist of school employees, including the school's
principal, and parents or guardians of students who are attending the school.  Parents or
guardians who are employed at the school shall be considered school employees.  The School
Community Council shall consist of, at a minimum, 4 parents and 3 employees (including
principal) for middle, junior high and elementary schools, and 6 parents and 5 employees
(including principal) for high schools.  Additional details concerning the makeup of the
Council described above are outlined in UCA 53A-1a-108.  Among other responsibilities
outlined in UCA 53A-1a-108(2)(a), School Community Councils shall establish child access
routing plans for each elementary, middle, and junior high school within the district.  The
School Community Council shall submit those child access routing plans to the School Traffic
Safety Committee.  The child access routing plan shall be prepared in accordance with UCA
53A-3-402(16)(e).  The School Community Council shall meet on a semi-annual basis as a
minimum.

UCA Section 53A-3-402(16), requires that each school board establish a School Traffic
Safety Committee composed of members from the district's schools and PTAs, the city or
county, state or local law enforcement, and state or local traffic engineering. 

Problems or suggestions from parents, teachers, or school administrators involving
school traffic safety shall be submitted to the School Traffic Safety Committee for review and
recommendations.  The School Traffic Safety Committee shall meet on an annual basis as a
minimum. 

OPTION: 

Each School Traffic Safety Committee may establish subcommittees as needed for each district or
school.

SUPPORT: 
The School Traffic Safety Committee handles specific problems and issues relating to school trip

safety for each school in the district.  The Committee reviews the child access routing plans prepared by the
School Community Councils.  When satisfied with those plans, the School Traffic Safety Committee submits
each child access routing plan to the appropriate Utah Department of Transportation Regional office, and to
all affected municipalities.  Please see Appendix D for UDOT Region contact information, including a map
of the Regions to determine which Region should receive the child access routing plan.  The Committee also
recommends school traffic safety improvements, boundary changes for safety, and school safety program
criteria.
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Section 7A.02  School Routes and Established School Crossings

STANDARD: 

The School Community Council for each elementary school shall prepare, and update
annually, a child access routing plan.  The plan shall show, in map form with text description
as a minimum, the walking routes on the street system within the school boundaries, the school
location, existing traffic controls, and established school zones.  The map shall be readable in
black and white print.  The plan also shall address the loading and unloading areas for
students who ride the bus or arrive at school by another method of transportation.  An
explanation of the plan, instruction to parents to walk the route with their children, and an
outline of areas of concern shall also be included.  Each plan shall be reviewed annually by the
District’s School Traffic Safety Committee.  After review by the Committee, the plan shall be
sent to the appropriate local and state highway jurisdictions each year before July 1.   The
child access routing plan shall also be sent, at the beginning of each school year, to parents
whose children attend the elementary school.  Parents of students who begin attending a school
during a school year shall also be provided a copy of the child access routing plan. Principals
shall be responsible for distributing the child access routing plans to parents.  

SUPPORT: 
A typical child access routing plan map is shown in Figure 7A-1.

STANDARD: 

Each elementary school shall, as a minimum, present a traffic safety program to its
students annually.  The program shall include instruction on safe pedestrian and bicycle
behavior and the limitations of drivers and traffic control devices.

Each middle and junior high school shall prepare and update annually a child access
routing plan.  The plan shall show, as a minimum, the school crossings on major highways.
The plan shall be submitted to the appropriate local and state highway jurisdictions each year
before July 1 of each year.

If a school provides hazardous busing for students within a geographical area, an
alternative walking route shall not be shown on the child access routing plan in that area.  

OPTION: 

Middle and junior high school child access routing plans may include any elementary school child
access routing plans within the middle/junior high school boundaries.

Each high school may also prepare a child access routing plan.  High school child access routing
plans may include any elementary, middle, or junior high child access routing plans within the high school
boundaries.
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STANDARD: 

A School Zone (see definition in Section 7A.03) shall be placed for a high school only
after a child access routing plan detailing each proposed School Zone has been approved by
the School Traffic Safety Committee for that high school and submitted to UDOT and the local
municipality. 

Figure 7A-1.  Typical Child Access Routing Plan Map
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STANDARD: 

Following the yearly review of child access routing plans, school districts shall notify
UDOT when a route on a child access routing plan crosses a rail line on any road (state
jurisdiction or otherwise).  The notification shall be made whether the rail line is judged to be
active or inactive.  The notification shall be made to the UDOT Chief Railroad and Utilities
Engineer at the address given in Appendix D.

Section 7A.03  School Crossing Control Criteria

SUPPORT: 
Alternate gaps and blockages are inherent in the traffic stream and are different at each crossing

location.  For safety, students should wait for a gap in traffic that is of sufficient duration to permit reasonably
safe crossing.  When the delay between the occurrence of adequate gaps becomes excessive, students might
become impatient and endanger themselves by attempting to cross the street during an inadequate gap.

STANDARD: 

A School Zone shall be defined as a School Crosswalk, a Reduced Speed School Zone,
a Narrow School Route, an Abutting School Zone, or an On-Premise School Bus Loading
Zone.  School Zones shall only be located at elementary, middle, junior high, and high schools.

A School Zone shall not be installed unless warranted per this section.

A School Crosswalk shall be defined as a marked crosswalk, including the approach
to the crosswalk and associated signing.  All School Crosswalks shall be designated on an
approved child access routing plan.  A School Crosswalk shall not have a Reduced Speed
School Zone associated with it.  

GUIDANCE: 

A School Crosswalk should be used if warranted per this section.

STANDARD: 

A School Crosswalk shall be warranted when the volume of school children exceeds 10
students during a period extending from not earlier than 45 minutes before school starts until
15 minutes after school starts, or a period from 15 minutes before the end of school to 45
minutes after school ends and the street average daily traffic (ADT) exceeds 500 vehicles.

OPTION: 

The volume of school children in the Standard above may be determined by considering both counts
and projections.  
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STANDARD: 

If projections are used to determine the volume of school children at a proposed School
Crosswalk, an engineering study shall be performed to verify the projections.  Supporting data
for the study shall include, as a minimum, enrollment information from the school district and
a survey of affected parents to define anticipated usage of the proposed School Crosswalk.

A School Crosswalk shall not be installed within 600 feet of another School Crosswalk,
a school crosswalk associated with a Reduced Speed School Zone, or a pedestrian crosswalk.

School Crosswalks shall not be installed at any location that has inadequate stopping
sight distance as indicated in the most recent edition of "A Policy on Geometric Design of
Highways and Streets," American Association of State Highway and Transportation Officials
(AASHTO), which edition is incorporated by reference.

The signing for a School Crosswalk shall include the School Advance Warning (S1-1)
sign with supplementary plaque(s) and the School Crosswalk Warning assembly (see Sections
7B.08 and 7B.09).  Signing and marking of a School Crosswalk shall be as shown in Appendix
A, Typical Applications, Sheets A1 through A4.

A Reduced Speed School Zone shall be defined as an area in advance of a school
crosswalk, designated on the school child access routing plan, extending from a School
Advance Warning (S1-1) sign followed by a School Speed Limit assembly to an END SCHOOL
ZONE (S5-2) sign.  The Reduced Speed School Zone shall be in-force while the School Speed
Limit assembly is operating. 

GUIDANCE: 

A Reduced Speed School Zone should be used if warranted per this section.

STANDARD: 

A Reduced Speed School Zone shall be warranted when all of the following
requirements are met:

A. The warrant for installation of a School Crosswalk (see Standard, this Section);
B. The “Requirements for School Crosswalks, Reduced Speed School Zones, and Crossing

Guards,” contained in Appendix B1; and,
C. The warrant for installation of a Reduced Speed School Zone, contained in Appendix

C.

Existing Reduced Speed School Zones that do not meet requirements A, B, and C above
shall be removed.

The signing for a Reduced Speed School Zone shall include the School Advance
Warning (S1-1) sign with supplementary plaque(s), the School Speed Limit assembly, the
School Crosswalk Warning assembly and the END SCHOOL ZONE (S5-2) sign,  (see Sections
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7B.08, 7B.09, 7B.11, and 7B.13).  Signing and marking of a Reduced Speed School Zone shall
be as shown in Appendix A, Typical Applications, Sheets A5 through A8.

Except as noted in the Option below, a Reduced Speed School Zone shall not be
installed on an approach to an intersection controlled by a traffic signal or by a STOP (R1-1)
sign.  Existing Reduced Speed School Zones not meeting the Option below shall be removed.

OPTION: 

A Reduced Speed School Zone may be installed, or may be allowed to remain at a signalized or stop-
controlled intersection as a mitigation measure for concerns relating to sight distance, grade, or other critical
issues, determined by an engineering study.

STANDARD: 

Installation of an Overhead School Speed Limit assembly in a Reduced Speed School
Zone shall be in accordance with the requirements in Appendix B2 and Section 7B.11.
Controlling local jurisdictions shall be responsible to apply the warrant process in Appendix
B2 for Overhead School Speed Limit assemblies on non-state routes.

On state routes, requests from local jurisdictions or school districts for Overhead
School Speed Limit assemblies shall be submitted to the appropriate UDOT Region office (see
Appendix D for contact information).  After screening each request using the process in
Appendix B2, the Region shall forward requests that meet the criteria to the UDOT Engineer
for Traffic and Safety.  The Traffic and Safety Division shall:

A. Establish priorities for funding Overhead School Speed Limit assembly requests;
B. Program Overhead School Speed Limit assembly projects according to priorities and

available funding; and,
C. Initiate agreements on each location according to the following guidelines:

1. Design and installation shall be the responsibility of the Traffic and Safety
Division;

2. Maintenance of the Overhead School Speed Limit assembly shall be the
responsibility of UDOT;

3. Power and operating costs shall be the responsibility of the local agency; and,
4. Overhead School Speed Limit assemblies at new schools shall not be funded, in

part or in whole, by UDOT.

Overhead School Speed Limit assemblies shall not be installed in a Reduced Speed
School Zone on an approach to a signalized intersection.

OPTION: 

An existing Overhead School Speed Limit assembly on an approach to an intersection upgraded to
signalized control may be allowed to remain in place based on sight distance, grade, or other critical issues
determined by an engineering study.
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STANDARD: 

  If an existing Overhead School Speed Limit assembly is allowed to remain at an
intersection upgraded to signalized control, the Overhead School Speed Limit assembly shall
be located at least 300-feet from the stop line at the intersection. 

A Narrow School Route shall be defined as a school route designated in a child access
routing plan where there are no continuous sidewalks and the paved shoulders of the existing
highway are less than three feet wide.  

OPTION: 

A Narrow School Route may be used if warranted per this section.

STANDARD: 

A Narrow School Route shall be warranted when the School Traffic Safety Committee
has determined that boundary changes, alternate school routes, or supplemental methods of
transportation are not feasible.  Narrow School Routes shall be reviewed by the School Traffic
Safety Committee one year after installation and on an annual basis thereafter.  The maximum
length of a Narrow School Route shall be one mile in urban areas and two miles in rural areas.

If used, the signing for a Narrow School Route shall include the School Advance
Warning (S1-1) sign with the NEXT X MILE(S) (W7-3a) plaque (see Section 7B.08).  The
distance shall be displayed in ¼-mile increments up to a maximum of one mile in urban areas
and in ½-mile increments up to a maximum of two miles in rural areas.  Signing and marking
of a Narrow School Route shall be as shown in Appendix A, Typical Applications, Sheets A9.

GUIDANCE: 

A Narrow School Route should not be installed as a permanent substitute for sidewalks or
pavement widening in urban areas. 

STANDARD: 

An Abutting School Zone shall be defined as an area adjacent to school buildings or
grounds, including the approach to such areas, with no associated School Crosswalks or
Reduced Speed School Zones.  

OPTION: 

An Abutting School Zone may be used.

STANDARD: 

If used, signing for an Abutting School Zone shall include the School Advance Warning
(S1-1) sign, and shall not be supplemented with the AHEAD (W16-9p) plaque.  For year-round
schools, the School Advance Warning (S1-1) sign shall be supplemented with the ALL YEAR
(SS1-1) plaque (see Section 7B.08 and Appendix A, Typical Applications, Sheets A10).
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An On-Premise School Bus Loading Zone shall be defined as an area on school
property designated for the loading and unloading of students from school buses, including
the associated signing and pavement markings.  All On-Premise School Bus Loading Zones
shall be identified on the school’s child access routing plan.

With the exception of the option below, On-Premise School Bus Loading Zones shall:

A. be separate from private vehicle loading and unloading areas;
B. be located so that students are not required to cross roadways or parking lot areas to

access the school;
C. be located such that buses are not required to back up; and,
D. be at least 12-feet wide.  

All newly constructed schools shall meet the standard for On-Premise School Bus
Loading Zones.

OPTION: 

Existing On-Premise School Bus Loading Zones may be allowed exceptions to Standards A through
D above if those zones are demonstrated by the School Community Council to the School Traffic Safety
Committee to have unusual conditions.

Section 7A.04  Scope

STANDARD: 

Part 7 sets forth basic principles and prescribes standards that shall be followed in the
design, application and installation, and maintenance of all traffic control devices and other
controls required for the special pedestrian conditions in School Zones.  Such devices and
controls include signs, signals, markings, adult crossing guards, student patrols, and grade-
separated crossings.

Portable school signs shall not be used.

SUPPORT: 
Requirements discussed in Chapter 2A and Section 2B.05 are applicable in School Zones.

Section 7A.05  Application of Standards

SUPPORT: 
Sections 1A.02 and 1A.07 contain information regarding the application of standards.
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Section 7A.06  Engineering Study Required

SUPPORT: 
Section 1A.09 contains information regarding engineering studies.

Section 7A.07  Maintenance of Traffic Control Devices

SUPPORT: 
Section 1A.05 contains information regarding the maintenance of traffic control devices.

Section 7A.08  Placement Authority

SUPPORT: 
Section 1A.08 contains information regarding placement authority for traffic control devices.

Section 7A.09  Removal of Confusing, Distracting, or Obstructing Elements

SUPPORT: 

Section 1A.08 contains information regarding the removal of confusing advertising. 

STANDARD: 

With the exception of required signing and striping, the controlling jurisdiction shall
have the authority to immediately remove any signs, messages, or vegetation from within its
right of way in or near a School Zone which it deems to be confusing, distracting, or
obstructing to the function of that School Zone.

Section 7A.10  Meaning of Standard, Guidance, Option, and Support

SUPPORT: 
The INTRODUCTION to the MUTCD contains information regarding the meaning of the headings

Standard, Guidance, Option, and Support, and the use of the words shall, should, and may.
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Section 7A.11  Experimentation in School Zones

STANDARD: 

In order to better coordinate experimentation in School Zones statewide, UDOT shall
facilitate all proposals to the Federal Highway Administration to experiment in School Zones.
Proposals for experimentation in School Zones shall be submitted to the UDOT Engineer for
Traffic and Safety (see Appendix D for contact information).

The UDOT Engineer for Traffic and Safety shall make all submissions for
experimentation in School Zones to the Federal Highway Administration, following the
procedure described in Section 1A.10 of the MUTCD.

Section 7A.12  Private Schools, Charter Schools, Colleges, and Universities

STANDARD: 

The requirements and specifications of this manual shall apply to charter schools using
the same age group classifications that public elementary, middle, junior high, and high
schools use.  Private schools shall be required to meet the requirements and specifications of
this manual when requesting any feature described herein to be installed on a public right-of-
way using the same age group classifications that public elementary, middle, junior high, and
high schools use.

 Crosswalks associated with colleges and universities shall not be signed or marked as
School Zones.  Existing pedestrian facilities signed and/or marked as School Zones at colleges
and universities shall be removed.  Pedestrian facilities for college and universities shall be
treated as described in the MUTCD.    

OPTION: 

Added emphasis to warning signs associated with pedestrian crosswalks may be achieved using the
fluorescent yellow background or by using larger sign sizes (see MUTCD, Table 2C-2).
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CHAPTER 7B.   SIGNS

Section 7B.01  Size of School Signs

STANDARD: 

The sizes of the signs and plaques to be used on conventional roadways in School Zones
shall be as shown in Table 7B-1.

The standard sign size shall be used on public roads, streets, and highways unless
engineering judgement determines that a special sign size would be more appropriate.

The special sign size shall be used on expressways.

OPTION: 

The special sign size may be used for applications that require increased emphasis, improved
recognition, or increased legibility.

Table 7B-1.  Size of School Zone Signs and Plaques

Sign/Plaque MUTCD
Code

Conventional Roads

Standard Special
SIGNS

School Advance Warning S1-1 36 x 36 in 48 x 48 in
SCHOOL BUS STOP AHEAD S3-1 30 x 30 in 36 x 36 in
SCHOOL SPEED LIMIT  20

WHEN FLASHING S5-1 24 x 48 in 36 x 72 in

END SCHOOL ZONE S5-2 24 x 30 in 36 x 48 in
REDUCED SPEED AHEAD R2-5a 24 x 30 in 36 x 48 in
School Buses Only (symbol) SS1-2 12 x 24 in -

SCHOOL BUSES ONLY SS1-3 12 x 18 in -
PLAQUES

AHEAD W16-9p 36 x 20 in 48 x 30 in
Diagonal Arrow W16-7 36 x 18 in 48 x 30 in

ALL YEAR SS1-1 36 x 18 in 48 x 30 in
NEXT X MILE(S) W7-3a 36 x 24 in 48 x 30 in

SCHOOL S4-3 36 x 12 in 48 x 16 in
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Section 7B.02  Illumination and Reflectorization

STANDARD: 

The signs used for School Zone traffic control shall be reflectorized or illuminated.

Section 7B.03  Position of Signs and Cones

STANDARD: 

Position of signs shall be as prescribed in Appendix A, Sheets A1 through A10.

Portable school signs shall not be placed within the roadway at any time.

Cones shall be used at all locations when adult crossing guards are present.  The cones
shall be placed on the centerline of the roadway between opposing traffic lanes at each
approach to the crosswalk (see Appendix A, Typical Applications, Sheet A5 through A8).
Cones shall not be placed on lane lines separating traffic in the same direction, and shall not
be placed in travel lanes.  The cones shall have a minimum height of 28 inches and shall be
orange in color.  Auxiliary flags, signs, or lights shall not be used on the cones.

Section 7B.04  Height of Signs

SUPPORT: 
Section 2A.18 contains information regarding the mounting height of signs.

Section 7B.05  Installation of Signs

SUPPORT: 
Section 2A.21 contains information regarding the installation of signs.

Section 7B.06  Lettering

SUPPORT: 
The “Standard Alphabets for Highway Signs and Pavement Markings” contains information

regarding sign lettering.
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Section 7B.07  Sign Color for School Warning Signs

STANDARD: 

The following signs shall have a flourescent yellow-green background with black legend
and border:

A. School Advance Warning sign (S1-1);
B. SCHOOL BUS STOP AHEAD sign (S3-1);
C. The SCHOOL portion of the School Speed Limit sign (S5-1);
D. Diagonal Arrow plaque (W16-7);
E. AHEAD plaque (W16-9p);
F. ALL YEAR plaque (SS1-1);
G. NEXT X MILE(S) plaque (W7-3a); and,
H. SCHOOL plaque (S4-3).

The fluorescent yellow-green background shall not be used for any signs (in School
Zones or otherwise) other than those listed above.

All new sign installations of the types above, including replacements, shall meet the
color requirements in this Standard.

OPTION: 

Added emphasis to warning signs other than those listed above may be achieved using a fluorescent
yellow background.

STANDARD: 

In On-Premise School Bus Loading Zones, the School Buses Only (symbol) (SS1-2) sign
and the SCHOOL BUSES ONLY (SS1-3) sign shall have a white background with red legend
and border.  The bus symbol on the SS1-2 sign shall be black.

Section 7B.08  School Advance Warning Sign (S1-1)

STANDARD: 

A School Advance Warning (S1-1) sign shall be installed in advance of all School
Crosswalks (see Appendix A, Typical Applications, Sheets A1 through A4) and in advance of
the School Speed Limit assembly in a Reduced Speed School Zone (see Appendix A, Typical
Applications, Sheets A5 through A8). 

A supplementary AHEAD (W16-9p) plaque of the same color, and border shall be
installed below the School Advance Warning (S1-1) sign in advance of the school crosswalk
(see Appendix A, Typical Applications, Sheets A1 through A8).
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A supplementary ALL YEAR (SS1-1) plaque of the same width, color, and border shall
be installed between the School Advance Warning (S1-1) sign and the AHEAD (W16-9p)
plaque for year-round schools  (See Appendix A, Typical Applications, Sheets A1 through A8).
The standard size plaque shall use 5 inch series "C" lettering. 

A School Advance Warning (S1-1) sign shall be used for Narrow School Routes.

A supplementary NEXT X MILE(S) (W7-3a) plaque (see Appendix A, Typical
Applications, Sheet A9) of the same width, color, and border shall be installed below the
School Advance Warning (S1-1) sign for Narrow School Routes.  The standard size plaque
shall use series "C" lettering, with the NEXT lettering 6 inches in height, and the X MILES
lettering 5" in height (see Appendix A, Typical Applications, Sheet A9).

If used for an Abutting School Zone, the School Advance Warning (S1-1) sign shall be
used and shall not be supplemented with the AHEAD (W16-9p) plaque.  For year-round
schools, the School Advance Warning (S1-1) sign in an Abutting School Zone shall be
supplemented with the ALL YEAR (SS1-1) plaque (see Appendix A, Typical Applications,
Sheet A10).

Section 7B.09  School Crosswalk Warning Assembly (S1-1 with Diagonal Arrow)

STANDARD: 

The School Crosswalk Warning assembly shall consist of a School Advance Warning
(S1-1) sign with a supplementary Diagonal Arrow (W16-7) plaque directly underneath.  This
sign assembly shall be installed at the marked crosswalk, or as close to it as possible.  The
School Crossing (S2-1) sign (1988 MUTCD) and the ALL YEAR (SS1-1) plaque shall not be
used at the crosswalk.  The School Crosswalk Warning assembly shall be used when replacing
a School Crossing (S2-1) sign.

The School Crosswalk Warning assembly shall only be used at a School Crosswalk, or
at the crosswalk in a Reduced Speed School Zone.

The School Crosswalk Warning assembly shall not be installed on approaches
controlled by a STOP (R1-1) sign.

Section 7B.10  SCHOOL BUS STOP AHEAD Sign (S3-1)

GUIDANCE: 

The SCHOOL BUS STOP AHEAD (S3-1) sign should be installed in advance of locations
where a school bus, when stopped at the bus stop, is not visible for a distance of 500 ft in advance
and where there is no opportunity to relocate the bus stop to provide 500 ft of visibility.
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OPTION: 

The SCHOOL BUS STOP AHEAD (S3-1) sign, may be installed in advance of school bus stops
along high speed roadways with limited refuge area for waiting students.

Section 7B.11  School Speed Limit Assembly (S5-1 with a Speed Limit Sign Beacon)

STANDARD: 

The School Speed Limit assembly (SCHOOL SPEED LIMIT 20 MPH WHEN
FLASHING (S5-1) sign with a Speed Limit Sign Beacon) shall be used only in conjunction with
Reduced Speed School Zones and shall be located as near as practical to the required distance
from the school crosswalk (See Appendix A, Typical Applications, Sheets A5 through A8).  The
school speed limit displayed shall be 20 mph.  The School Speed Limit assembly shall be in
substantial conformance with the specifications of UDOT Standard Drawing SN 2 (post-
mounted) or SN 3 (overhead) (see the UDOT website at www.udot.utah.gov). The flashing
lights on the Speed Limit Sign Beacon shall flash yellow alternately, left and right.  

OPTION: 

Incandescent bulbs and 8-inch lenses may be used for the post-mounted School Speed Limit
Assembly (see UDOT Standard Drawing SN-2).

STANDARD: 

The in-force periods of reduced speed in Reduced Speed School Zones shall be as short
a duration as possible, with in-force periods only during pronounced usage.  The in-force
period shall be a time extending from not earlier than 45 minutes before school starts until 15
minutes after school begins, and a period extending from 15 minutes prior to the end of school,
to not later than 45 minutes after school ends.  These periods of operation shall apply to all
daily school programs.  The School Speed Limit Sign Beacon shall not flash continuously
throughout the school day.

At installations requiring an adult crossing guard, the School Speed Limit Sign Beacon
shall be operated manually and only while the crossing guard is present.  Installations which
do not require adult crossing guards shall be operated by an automatic timer with a
programmable yearly cycle.  At such installations, the local authority shall be responsible to
program and operate the automatic timer.
 

The Specific Periods of Operations (S4-1) plaque and the WHEN CHILDREN ARE
PRESENT (S4-2) plaque shall not be used.
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Section 7B.12  School Reduced Speed Ahead Assembly

OPTION: 

The School Reduced Speed Ahead assembly may be used to inform the road users of a Reduced
Speed School Zone when engineering judgment indicates that advance notice would be appropriate.

STANDARD: 

If used, the School Reduced Speed Ahead assembly shall consist of the REDUCED
SPEED AHEAD (R2-5a) sign in combination with the SCHOOL (S4-3) plaque mounted above
it.

If used, The School Reduced Speed Ahead assembly shall be installed in advance of a
Reduced Speed School Zone (See Appendix A, Typical Applications, Sheets A5 through A8).
The spacing of the School Reduced Speed Ahead assembly from the School Advance Warning
(S1-1) sign shall be as given in Table 7B-2. 

Table 7B-2.  School Reduced Speed Ahead
Assembly Spacing

Posted Speed
Limit (mph)

Spacing to Advance
Warning Assembly (ft)1

25 100

30 130

35 215

40 340

45 500

50 640

Note:
1.  Distance may vary from 0.95 x Spacing to 1.2 x Spacing

Section 7B.13  END SCHOOL ZONE Sign (S5-2)

STANDARD: 

The end of a Reduced Speed School Zone shall be marked with an END SCHOOL
ZONE (S5-2) sign.  The END SCHOOL ZONE (S5-2) sign shall be located as near to 50 feet
as practical on the far side of the school crosswalk or on the far side of the intersection in a
Reduced Speed School Zone (see Appendix A, Typical Applications, Sheets A5 through A8).
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Section 7B.14  Parking and Stopping Signs (R7 and R8 Series)

STANDARD: 

Parking shall be restricted upon the side(s) of the highway designated as a Narrow
School Route during school hours including loading and unloading periods. 

Parking shall be restricted in the approach to school crosswalks in School Zones during
school hours including loading and unloading periods.  Parking shall also be restricted beyond
the crosswalk (see Appendix A, Typical Applications, Sheets A1 through A8).

OPTION: 

Parking may be restricted along approaches to the School Advance Warning assembly, and the
School Speed Limit assembly.  Parking may also be restricted upon all streets immediately abutting the school
grounds during school hours including loading and unloading periods.

SUPPORT: 
Refer to Sections 2B.34, 2B.35, and 2B.36 of the MUTCD for details of Parking and Stopping

signing.

Section 7B.15  On-Premise School Bus Loading Zone Signs (SS1-2 and SS1-3)

STANDARD: 

On-Premise School Bus Loading Zone signs, School Buses Only (symbol) (SS1-2) sign
and SCHOOL BUSES ONLY (SS1-3) sign, shall be used to mark the beginning and the end
of each On-Premise School Bus Loading Zone.  Intermediate signs shall be installed at
approximate 50-foot spacing within the Zone.

OPTION: 

Either the  School Buses Only (symbol) (SS1-2) sign or the SCHOOL BUSES ONLY (SS1-3)
sign may be used in an On-Premise School Bus Loading Zone.  



20

Figure 7B-1.  School Zone Signs
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CHAPTER 7C.  MARKINGS

Section 7C.01  Functions and Limitations

SUPPORT: 
Markings have definite and important functions in a proper scheme of School Zone traffic control.

In some cases, they are used to supplement the regulations or warnings provided by other devices, such as
traffic signs or signals.  In other instances, they are used alone and produce results that cannot be obtained
by the use of any other device.  In such cases they serve as an effective means of conveying certain
regulations, guidance, and warnings that could not otherwise be made clearly understandable.

Pavement markings have limitations.  They might be obliterated by snow, might not be clearly visible
when wet, and might not be durable when subjected to heavy traffic.  In spite of these limitations, they have
the advantage, under favorable conditions, of conveying warnings or information to the road user without
diverting attention from the road.

Section 7C.02  Standardization of Application

STANDARD: 

Each standard marking shall be used only to convey the meaning prescribed for it in
the MUTCD.  

Section 7C.03  Crosswalk Markings

STANDARD: 

Longitudinal crosswalk markings shall be reserved for School Crosswalks and Reduced
Speed School Zones (see Standard Drawing ST 9 on the UDOT website at www.udot.utah.gov).
Crosswalk and Diagonal (special emphasis) line crosswalk markings shall not be used at
School Crosswalks or in Reduced Speed School Zones. 

Section 7C.04  Stop and Yield Lines

STANDARD: 

Stop lines shall consist of solid white lines extending across approach lanes to indicate
the point at which the stop is intended or required to be made.  Yield lines shall consist of a
row of isosceles triangles pointing toward approaching vehicles extending across approach
lanes to indicate the point at which the yield is intended or required to be made (see Standard
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Drawing ST 9 on the UDOT website at www.udot.utah.gov). 

GUIDANCE: 

Stop lines should be 24 in wide.  Stop lines should be used to indicate the point behind which
vehicles are required to stop, in compliance with a STOP (R1-1) sign or traffic signal.  Stop lines
at mid-block signalized locations should be placed at least 40 ft in advance of the nearest signal
indication (see Section 4D.15).

Yield lines should be used to indicate the point behind which vehicles are required to yield,
in compliance with a YIELD (R1-2) sign.  The individual triangles comprising the yield line should
have a minimum base width of 24 in and a height equal to 1.5 times the base width.  The space
between the triangles should be 6 in to 12 in.  

Stop or yield lines, if used, should be placed 4 ft in advance of and parallel to the nearest
crosswalk line, except at roundabouts as provided for in Section 3B.24. 

Section 7C.05  Curb markings for Parking Regulations

STANDARD: 

Signs shall be used with curb markings in those areas where curb markings are
frequently obliterated by snow and ice accumulation, unless the no parking zone is controlled
by statute or local ordinance.

GUIDANCE: 

When curb markings are used without signs to convey parking regulations, a legible word
marking regarding the regulation (such as “No Parking” or “No Standing”) should be placed on the
curb.

OPTION: 

Local authorities may prescribe special colors for curb markings to supplement standard signs for
parking regulation.

SUPPORT: 
Since yellow and white curb markings are frequently used for curb delineation and visibility, it is

advisable to establish parking regulations through the installation of standard signs (see Section 2B.34
through 2B.36).

STANDARD: 

Curbs within On-Premise School Bus Loading Zones shall be painted flourescent
yellow-green.
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Section 7C.06  Pavement Word and Symbol Markings

STANDARD: 

Word and symbol markings shall be white in color.  Word and symbol markings shall
not be used for mandatory messages except in support of standard signs. 

GUIDANCE: 

Large letters and numerals should be 6-feet or more in height.  Letters, numerals and symbols
should be in accordance with the “Standard Alphabets for Highway Signs and Pavement Markings.”

The longitudinal space between word or symbol message markings, including arrow
markings, should be at least four times the height of the characters for low speed roads, but not more
than ten times the height of the characters under any conditions.

STANDARD: 

Except as noted in the Option below, pavement word and symbol markings shall be no
more than one lane in width (see Standard Drawing ST 9 on the UDOT website at
www.udot.utah.gov).

OPTION: 

The SCHOOL word marking may extend to the width of two approach lanes.

STANDARD: 

If the two-lane SCHOOL marking is used, the letters shall be 10-feet or more in height
(see Standard Drawing ST 9 on the UDOT website at www.udot.utah.gov).

The two-lane SCHOOL marking shall only be used on highways with an even number
of approach lanes.  Highways with an odd number of approach lanes shall use a SCHOOL
marking in each lane.

The pavement adjacent to the School Advance Warning assembly (S1-1 with
supplementary plaques) shall be marked and maintained with the message “SCHOOL” across
the traffic lane(s) (see Appendix A, Typical Applications, Sheets A1 through A8). 
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Section 7C.07  Center, Lane and Edge Lines

STANDARD: 

On paved roads, a School Crosswalk or Reduced Speed School Zone shall be marked
as follows (see Appendix A, Typical Applications, Sheets A1 through A8):

A. With no two-way left-turn lane (TWLTL), the center line shall be a solid double yellow
line between any two travel lanes moving in opposing directions for the entire length
of a School Crosswalk or Reduced Speed School Zone (between the School Advance
Warning signs in both cases);

B. With a TWLTL, striping shall be as per Part 3 of the MUTCD (also see Appendix A,
Typical Applications, Sheets A4 and A6); and,

C. Lane line(s) shall be solid white between any two travel lanes moving in the same
direction approaching the crosswalk.  The length of the solid white lines shall be based
on the posted speed limit (see Appendix A, Typical Applications, Sheets A1 through
A8).

GUIDANCE: 

On non-paved roads, the standard signing for a School Crosswalk or a Reduced Speed
School Zone should be supplemented with the DO NOT PASS (R4-1) sign and the PASS WITH
CARE (R4-2) sign.  

OPTION: 

An 8-inch solid white edge line may be installed on the outside lane for the length of the Narrow
School Route (see Appendix A, Typical Applications, Sheet A9).
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CHAPTER 7D.  SIGNALS

Section 7D.01  General

SUPPORT: 
Part 4 of the MUTCD contains information regarding highway traffic signals in School Zones.  The

School Crossing signal warrant is described in Section 4C.06.
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CHAPTER 7E.  CROSSING SUPERVISION

Section 7E.01  Types of Crossing Supervision

SUPPORT: 
There are two types of school crossing supervision:

A. Adult control of pedestrians and vehicles by adult guards or law enforcement officers; and,
B. Student control of only pedestrians with student patrols.

Information for the organization, operation and administration of an adult crossing guard program
are given in “Civilian Guards For School Crossings” (available from the Traffic Institute of Northwestern
University, 405 Church Street, Evanston, IL 60204) and “Adult School Crossing Guards” (available from the
American Automobile Association, 1000 AAA Drive, Heathrow, FL 32746).

Information for the organization, administration and operation of a student patrol program are given
in “Policies and Practices for School Safety Patrols” (available from the American Automobile Association,
1000 AAA Drive, Heathrow, FL 32746).

Section 7E.02  Adult Guards

STANDARD: 

Adult crossing guards shall be required at all Reduced Speed School Zones for
elementary schools.  Adult crossing guards shall also be required at School Crosswalks for
elementary schools at signalized intersections where the posted speed limit is 30 mph or greater.

OPTION: 

Adult crossing guards may be used at School Crosswalks and Reduced Speed School Zones for
middle, junior high, and high schools.  Adult crossing guards may also be used at all other School Crosswalks
for elementary schools.  

STANDARD: 

Application of crossing guards and signing shall be in accordance with Appendix B1,
“Requirements for School Crosswalks, Reduced Speed School Zones, and Crossing Guards.”

For elementary schools, if no adult crossing guard is provided for a Reduced Speed
School Zone, then that Reduced Speed School Zone shall be removed, and the school child
access routing plan shall be reviewed and changed by the School Community Council.
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Section 7E.03  Qualifications of Adult Guards

SUPPORT: 
High standards for selection of adult guards are essential.

GUIDANCE: 

Adult guards should possess the following qualifications:

A. Average intelligence;
B. Good physical condition, including sight, hearing, and mobility;
C. Mental alertness;
D. Neat appearance;
E. Good character;
F. Dependability; and,
G. Sense of responsibility for safety of students.

OPTION: 

A background check may be conducted on potential adult guards by local law enforcement.

Section 7E.04  Uniform of Adult Guards and Student Patrols

STANDARD: 

The minimum safety apparel for crossing guards shall include an orange vest with
reflective white, yellow, or orange striping.

Section 7E.05  Operating Procedures for Adult Guards

GUIDANCE: 

Adult Guards should not direct traffic in the usual law enforcement regulatory sense.  In the
control of traffic, they should pick opportune times to create a safe gap.  At these times, they should
stand in the roadway to indicate that pedestrians are about to use or are using the crosswalk, and that
all vehicular traffic must stop.

STANDARD: 

Adult guards shall daily instruct elementary school children in safe crossing techniques
and in general pedestrian safety.
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Adult crossing guards shall use a STOP paddle.  The STOP paddle shall be the primary
hand-signaling device.

The STOP paddle shall be an octagonal shape.  The background of the STOP paddle
face shall be red with 6-inch capital white letters and border.  The paddle shall be 18-inch in
size and shall have the word message STOP on both sides.  The paddle shall be reflectorized or
illuminated when used during hours of darkness.

GUIDANCE: 

Adult crossing guards should not park their vehicle in a manner which limits the visibility of
signs, markings, students, or other vehicles within a school zone.

Section 7E.06  Law Enforcement Officers

OPTION: 

Law enforcement officers may be used for school crossing supervision.

Section 7E.07  Student Patrols

STANDARD: 

Student patrols shall not direct vehicular traffic.  Student patrols shall not function as
law enforcement officers or adult guards, or in the place of law enforcement officers or adult
guards.

Section 7E.08  Choice of Student Patrols

GUIDANCE: 

Student patrols should be carefully selected.  They should be students from the fifth grade or
higher.  Leadership and reliability should be determining qualities for patrol membership.

Parental approval should be obtained in writing before a student is used as a member of a
student patrol.
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Section 7E.09  Operating Procedures for Student Patrols

GUIDANCE: 

Student patrols should use a flagging device to stop pedestrians behind the curb or edge of
the roadway, and should allow them to cross only when there is an adequate gap in traffic.

STANDARD: 

Flagging devices used during periods of twilight or darkness shall be retroreflective or
illuminated.

Because they are not authorized to direct vehicular traffic, student patrols shall not use
a STOP paddle.

Section 7E.10  Training for Adult Crossing Guards

STANDARD: 

Adult crossing guards shall be trained, as a minimum, in the following:
A. Qualifications for adult crossing guards;
B. Uniform and equipment;
C. Operation procedures;
D. Traffic rules and regulations; and,
E. Emergency procedures, including first aid and CPR.

Adult crossing guards shall attend a refresher course every year.

Section 7E.11  Legal authority for Adult Guards

STANDARD: 

Adult crossing guards shall be provided and regulated by the local jurisdiction for
public and charter schools.  The local jurisdiction shall also train the adult crossing guards in
the use of correct apparel, operation procedures, pedestrian safety, and proper use of
pedestrian crossing facilities.  

For private schools, required crossing guards shall be provided and regulated by the
local jurisdiction only if a funding agreement is established between the private school and the
local jurisdiction.  If no funding agreement can be reached, no crossing guard shall be
provided.  In instances where a crossing guard is required as established by a child access
routing plan, and no funding agreement is reached, the associated School Crossing and/or
Reduced Speed School Zone shall be removed and the child access routing plan revised.
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APPENDICES

Appendix A – Typical Applications
Sheet A1:  Typical Intersection School Crosswalk - Four-Way Stop-Controlled
Sheet A2:  Typical Intersection School Crosswalk - Signal-Controlled
Sheet A3:  Typical Intersection School Crosswalk - Two-Way Stop-Controlled
Sheet A4:  Typical Midblock School Crosswalk
Sheet A5:  Typical Intersection Reduced Speed School Zone - Two-Way Stop-Controlled
Sheet A6:  Typical Midblock Reduced Speed School Zone
Sheet A7:  Typical Intersection Reduced Speed School Zone - Four-Way Stop-Controlled
Sheet A8:  Typical Intersection Reduced Speed School Zone - Signal Controlled
Sheet A9:  Typical Narrow School Route
Sheet A10:  Typical Abutting School Zone

Appendix B - School Zone Protection Flowcharts
Appendix B1:  Requirements for School Crosswalks, Reduced Speed School Zones, and

Crossing Guards
Appendix B2: Requirements for an Overhead School Speed Limit Assembly (OSSLA) in a

Reduced Speed School Zone

Appendix C – Warrant: Reduced Speed School Zone

Appendix D –  Utah Department of Transportation Contact Information and Region Map
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WARRANT:
REDUCED SPEED SCHOOL ZONE

Minimum points required for a Reduced Speed School Zone is 16 in an urban area, or 12 for
an isolated rural community of under 10,000 population.

CATEGORIES

Average Time Between Useable Gaps Maximum 10 Points
School Pedestrian Volume Maximum 10 Points
85th Percentile Approach Speed Maximum 5 Points
Average Demand Per Gap Maximum 8 Points

A Reduced Speed School Zone shall not be installed under any of the following conditions:
1.    The school pedestrian volume is 10 or less.
2.    The posted approach speed exceeds 50 mph.
3.    Minimum Stopping Sight Distance for the Crosswalk is less than that defined in the most

recent edition of A Policy on Geometric Design of Highways and Streets, AASHTO.

DEFINITIONS:

1.    School Pedestrian Volume - Includes all children between ages 5 and 18 that use the
school crossing.  

2.    Evaluation Period (EP) - From forty-five (45) minutes before school starts in the
morning until fifteen (15) minutes after school starts or from fifteen (15) minutes before school
adjourns until forty-five (45) minutes after school ends.

3.    Minimum Usable Gap Time (MUGT) - The minimum gap in traffic required for a
single or group of school pedestrians to safely cross a given street width, determined as follows:

  =   crossing time in secondsMUGT
W

= +
30

50
.

.

where:
W = pavement width in feet
3.0 = juvenile pedestrian walking speed in feet/second
5.0 = perception, reaction, and clearance time

4.    Total Usable Gap (G) - The summation of Usable Gaps during the Evaluation Period.
A Usable Gap is any gap in traffic equal to or greater than the Minimum Usable Gap Time (MUGT).

5.  Maximum Number of Usable Gaps (MNUG) - Ratio of Total Usable Gap Time to
Minimum Usable Gap Time during the Evaluation Period.
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MNUG G
MUGT

Total Usable Gap Time during EP Seconds
Minimum Usable Gap Time Seconds

= =
( )

( )

6.  A “Demand” - The arrival of one or more school pedestrians at the school crossing.  The
arrival of a single child is considered one demand.  The arrival of a group of children is also
considered one demand.
 
WARRANT                                              

1.  Average Time Between Usable Gaps (M)
Determine Average Time between Usable Gaps (M) by dividing EVALUATION PERIOD

(EP, minutes) by the Maximum Number of Usable Gaps (MNUG).

M
EP

MNUG
Evaluation Period Minutes

Maximum Number of UsableGaps
= =

( )

POINT ASSIGNMENT

Average Time Between
Usable Gaps (minutes) Points

Less than 1 0

1.00 - 1.25 2

1.26 - 1.67 4

1.68 - 2.50 6

2.51 - 5.00 8

Over 5 10

Maximum 10

2.  School Pedestrian volume
Determine total number of school pedestrians (age 5 to 18) crossing at the study location

during the EVALUATION PERIOD.   
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POINT ASSIGNMENT

Urban Rural Points

10 or less 10 or less 0

11 - 30 11 - 20 2

31 - 50 21 - 35 4

51 - 70 36 - 50 6

71 - 90 51 - 65 8

Over 90 Over 65 10

Maximum 10

3.  85th percentile approach Speed

POINT ASSIGNMENT

Approach Speed Points

20 and under 0

21 - 25 1

26 - 30 2

31 - 35 3

36 - 40 4

41 - 45 5

Over 45 0

Maximum 5

4.  Average Demand Per Gap (D)
Determine average demand per gap (D) by dividing total demands (TD) by the maximum

number of usable gaps (MNUG).  The arrival of a single child is considered one demand.  The arrival
of a group of children is also considered one demand.

D
TD

MNUG
=
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POINT ASSIGNMENT

Average Demand
Per Gap

Points

1 or less 0

1.01 - 1.67 2

1.68 - 2.33 4

2.34 - 3.00 6

Over 3.00 8

Maximum 8

After point values are determined for steps 1 through 4, the sum of steps 1 through 4 are compared
to the following standard to determine if a reduced speed school zone is warranted:

1.  Minimum 16 points in an urban area; or,
2.  Minimum 12 points in an isolated, rural community with population under 10,000.

SURVEY METHODS

1.    Personnel Requirements: One person
2.    Equipment: Stop Watch and Field Data Form
3.    Type of Survey:

a.  Count school-age pedestrians within the Crosswalk area during the Evaluation Period (EP)
to determine the School Pedestrian Volume.  The Evaluation Period may be either in the morning or
in the afternoon.

b.  Obtain the 85th percentile approach speed.  If the 85th percentile approach speed is
unknown, the posted speed limit can be used.

c.  Record (in seconds), on the field data form, each gap greater than or equal to the Minimum
Usable Gap Time (MUGT) during the Evaluation Period.

d.  Record, on the field data form, the Average Time between Usable Gaps (M), the school
age pedestrian volume, the approach speed, and the Average Demand per Gap (D).

e.  Evaluate the individual warrants, assign points, and tabulate points to determine if a
reduced school speed zone is justified.
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Utah Department of Transportation
Contact Information

UDOT Region 1
169 North Wall Avenue
PO Box 12580
Ogden, UT 84412-2580
(801) 620-1600

UDOT Region 2
2010 South 2760 West
Salt Lake City, UT 84104-4592
(801) 975-4900

UDOT Region 3
658 North 1500 West
Orem, UT 84057
(801) 227-8000

UDOT Region 4
1345 South 350 West
Richfield, UT 84701
(435) 893-4799

Chief RR and Utilities Engineer
Utah Department of Transportation
Project Development Division
4501 South 2700 West
Box 148445
Salt Lake City, UT 84114-8445
(801) 965-4176

Engineer for Traffic and Safety
Utah Department of Transportation
Traffic and Safety Division
4501 South 2700 West
Box 143200
Salt Lake City, UT 84114-3200
(801) 965-4273

Note:
UDOT Region Map on next page
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UDOT GUIDELINES FOR CRASH CUSHIONS 
 

 INTRODUCTION  
 May 1, 2003 
 
   
UDOT has adopted NCHRP 350 testing Basic TL-3 as the standard for crash cushions.  
Testing is done using a minimum of two types of production model vehicles, a small car 
and a pickup truck at a nominal speed of 60 MPH. Each device must pass a minimum 
number of tests in order to receive FHWA certification as a compliant system. More 
information about the testing requirements can be found in NCHRP Report 350, 
Recommended Procedures for the Safety Performance Evaluation of Highway 
Features.  All systems listed in this guide have been approved for use on the State and 
National Highway Systems.     
 
A designer may designate any one system for a project, when there is a choice of more 
than one system, but must submit a letter of public interest explaining why this is the 
preferred system.  The letter will be sent to the Traffic & Safety Operations Engineer, 
Division of Traffic & Safety.  The Traffic & Safety Operations Engineer will forward it, 
with recommendation, to the Federal Highway Administration for approval. The 
approved letter will be placed in the project file. 
 
These guidelines will list the type of crash cushion, a brief description, and application of 
the system. 
 
The Crash Cushion Type with the manufacturer’s name and the local supplier will 
identify each system. 
 
Systems identified as construction zone systems will not be used in a permanent 
application without prior approval from the Traffic & Safety Operations Engineer, 
Division of Traffic & Safety.  
 
Each approved crash cushion will have the following information: 
 

NCHRP Test Level: the level a system has passed NCHRP 350 testing.   
TL-1  < 40 MPH    
TL-2  > 45 MPH and < 55 MPH    
TL-3  > 55 MPH 

Crash Cushion Types A, B, D and E can be configured to meet varying design 
criteria.   Types C, F, G and H are all TL-3 systems.  
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LON:   Length Of Need indicates that portion of the system that can be included 
as part of the barrier LON requirement. 

 
Characteristics: the manner in which the system has been designed to perform. 

 
Application: a statement that lists some of the appropriate uses, requirements 
and Standard Drawings applicable to the system.  

 
Requirements: conditions needed to insure proper operation of the system. 
Special requirements may be needed to handle drainage, or specific grading 
requirements for the systems. If there are special circumstance or requirement 
contact the Traffic & Safety Operations Engineer.  

 
Offset: (guardrail approved systems) the distance from the traveled way to the 
system. 
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SYSTEM TYPES & DESCRIPTION 
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Summary Table of Approved Crash Cushions For Permanent Application 
 
CRASH CUSHIONS  
Type A:  Primarily to protect wide fixed hazards with limited recovery area, non gating 
system 
Name Manufacturer NCHRP Test Level 
Quad Guard Wide Energy Absorption Systems TL-1, TL-2, Tl-3 

Type B:  Primarily to protect narrow fixed hazards with limited recovery area, non 
gating system 
Name Manufacturer NCHRP Test Level 

Quad Guard Energy Absorption Systems TL-1, TL-2, TL-3 

Type C:  Primarily to protect narrow hazards with available recovery area, gating 
system 
Name Manufacturer NCHRP Test Level 
Brakemaster 350 Energy Absorption Systems TL-3 
CAT 350 Trinity Industries, Inc. TL-3 

Type D:  Primarily to protect hazards with limited recovery area and high potential of 
impact, non gating system 
 Manufacturer NCHRP Test Level 
Quad Guard Elite Energy Absorption Systems TL-2, TL-3 
Quad Guard LMC Energy Absorption Systems TL-3 
REACT 350 Roadway Safety Service Inc. TL-2, TL-3 

Type E:  Primarily to protect hazards a minimum of 15 feet from travel lane with 
available recovery area, gating system 
Name Manufacturer NCHRP Test Level 
Sand Barrels 
ABig Sandy@ 
Energite III 
Fitch Barrel 

 
TrafFix Devices Inc. 
Energy Absorption Systems 
Roadway Safety Services Inc. 

TL-1, TL-2, TL-3 

Type F:  Primarily to protect concrete barrier ends and bridge parapets with limited 
longitudinal space and available recovery area, gating system. 
Name Manufacturer NCHRP Test Level 
Quad Trend 350 Energy Absorption Systems TL-3 

Type G:  Primarily to protect guardrail approach ends on tangent guardrail installations 
with available recovery area, can be used to protect concrete barrier ends and bridge 
parapets when a transition element is used, gating system. 
Name Manufacturer NCHRP Test Level 
ET 2000  /  ET PLUS Trinity Industries, Inc. TL-3 
SKT 350 Road Systems Inc. TL-3 

Type H:  Primarily to protect guardrail approach ends on tangent or flared guardrail 
installations with available recovery area, can be used to protect concrete barrier ends 
and bridge parapet when a transition element is used, gating system. 
Name Manufacturer NCHRP Test Level 
FLEAT 350 Road Systems Inc TL-3 
SRT 350  8 Post System Trinity Industries, Inc. TL-3 
SRT/ HBA 6-Post System  Trinity Industries, Inc. TL-3 
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TYPE A (1 approved system) 
 

To protect fixed hazards greater than 60 inches wide within 15 feet of the 
traveled way, with less than 100 feet of longitudinal space in front of the hazard 
and a recover area behind the system is unattainable.  Use to protect concrete 
barrier ends, bridge parapets or piers, and other hazards as a stand-alone 
system. A transition element is required to protect single or double-faced 
guardrail ends. These systems may be used on shoulders or in medians where a 
recovery area behind system and hazard is unattainable. These systems should 
be used in areas where minimal impacts are anticipated, one impact every three 
or more years.  

  
  
 
Name: QuadGuard®  Wide from Energy Absorption Systems   
 www.energyabsorption.com/products/permanent/quadguard_cen.htm  

 
Length                
  Varies according to speed requirements, see NCHRP test level below 

 
Width 
  2 standard widths: 69 inches and 90 inches 
 
NCHRP Test Level 
  TL-1, < 40 mph 2 bay, length   8' 9" 
  TL-2, 45 mph  3 bay, length   11' 9" 
  TL-2, 50 mph  4 bay, length   14' 9" 
  TL-2, 55 mph  5 bay, length   17' 9" 
  TL-3,  > 55 mph 6 bay, length   20' 9" see note 
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Note:  The manufacturer’s design manual for this system list more bays for higher 
levels of speed. However these systems exceed the requirements set by 
FHWA and are not required for use. A six bay system is all that is required 
for speeds greater than 55 mph. 

 
Length of Need 
  From rear of nose section 
 
Characteristics 

Re-directive, bi-directional, unidirectional, non-gating, non-pocketing.  
System is equipped with two types of Hex Foam cartridges that absorb energy 
from an impacting vehicle. The fender panels redirect an impacting vehicle.  
 
This system may be retrofitted to meet the requirements of the Type D, 
QuadGuard Elite System requirements, when repair history indicates a benefit 
would be realized. 

 
Application 

For fixed objects within 15 feet of the traveled lane(s), with a width ranging from 
60 inches to a maximum width of 90 inches, where there is less than 100 feet of 
clear area in front of hazard, and the recovery area on the backside of the 
system is less than 75 feet x 20 feet. 
 
This system can be used to protect concrete barrier, hazards in gore areas, 
lighting and sign structures, bridge parapets, piers, and as a stand-alone system. 
Transition elements are required for use with single and double-faced guardrail. 
 
This system should be used in areas where minimal impacts are anticipated (one 
impact every three or more years). 

 
Requirements 

The area in front of the system will have a slope of 10:1 or less and be free of 
any obstacles for a minimum of 50 feet. The slope to the sides of the system, 
from any travel lane, will be no greater than 10:1 and be free of any obstacles.  
 
Refer to UDOT STD DWG CC 4. See manufacturer’s specifications for pad, 
backup and transition requirements. See STD DWG CC 2, Plan A2 or STD DWG 
CC 3 Guideline B, where drainage requirements are needed. It is critical the 
proper cartridge is in the proper bay.  The nose compartment uses a Type I 
cartridge in all applications. The manufacturer, supplier, or installer of the system 
will provide the appropriate directional object panel and marker post, UDOT STD. 
DWG CC 1. 
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Type B (1 approved system) 
 

To protect fixed hazards less than 3 feet wide within 15 feet of traveled way, with 
less than 100 feet of longitudinal space in front of the hazard and a recovery area 
on the backside of the system is unattainable.  Use to protect concrete barrier 
ends, bridge parapets or piers, and other hazards as a stand-alone system. A 
transition element is required to protect single or double-faced guardrail ends. 
These systems may be used on shoulders or in medians. These systems should 
be used in areas where minimal impacts are anticipated (one impact every three 
or more years).  
 
 

 
Name: QuadGuard® from Energy Absorption Systems   
 www.energyabsorption.com/products/permanent/quadguard_cen.htm  
 

Length:  Varies according to speed requirements, see test level below. 
 
Width: Three standard widths: 24 inches, 30 inches and 36 inches  
 
NCHRP Test Level: 
 TL-2, 45 mph  3 bay, length   11' 9" 
  TL-2, 50 mph  4 bay, length   14' 9" 
  TL-2, 55 mph  5 bay, length   17' 9" 
  TL-3, > 55 mph 6 bay, length   20' 9" see note below 
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Note:  The design manual for this system list more bays for higher levels of 
speed. However these systems exceed the requirements set by FHWA and 
are not required for use. A six bay system is all that is required for speeds 
greater than 55 mph. 

 
Length of Need:  Rear of the nose section 
 
Characteristics 

Re-directive, bi-directional, unidirectional, non-gating, non-pocketing.  
System is equipped with two types of Hex Foam cartridges that absorb energy 
from an impacting vehicle. The fender panels redirect an impacting vehicle.  
This system may be retrofitted to meet the requirements of the Type D, 
QuadGuard Elite System requirements, when repair history indicates a benefit 
would be realized. 

 
Application 

For fixed objects within 15 feet of the traveled lane(s), with a width ranging from 
24 inches to a maximum width of 36 inches, where there is less than 100 feet of 
clear area in front of hazard and the recovery area behind system is less than 75 
feet x 20 feet. The area in front of the system will have a slope of 10:1 or less 
and be free of any obstacles. The slope to the sides of the system, from any 
travel lane, will be no greater than 10:1 and be free of any obstacles. Refer to 
UDOT STD DWG CC 4. 
 
This system can be used to protect concrete barrier, hazards in gore areas, 
lighting and sign structures, bridge parapets, and piers as a stand-alone system. 
Transition elements are required for use with single and double-faced guardrail. 
When used with double-faced guardrail both sides of the system requires the use 
of two transition pieces attached to both sides of the guardrail runs.  
This system should be used in areas where minimal impacts are anticipated (one 
impact every three or more years). 

 
Requirements 

Refer to UDOT STD DWG CC 4 for all grading and placement requirements. See 
manufacturer’s specifications for pad, backup and transition requirements. See 
STD DWG CC 2, Plan A2 or STD DWG CC 3 Guideline B, where drainage 
requirements are needed. It is critical the proper cartridge is in the proper bay.  
The nose compartment uses a Type I cartridge in all applications. The 
manufacturer, supplier, or installer of the system will provide the appropriate 
directional object panel and marker post, UDOT STD. DWG CC 1. 
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Type C (2 approved systems) 
 

To protect fixed objects 36 inches wide or less, within 15 feet of traveled way, 
and with longitudinal space in front of the hazard greater than 100 feet. Primarily 
used with double-faced guardrail. A transition element is required for concrete 
barrier or bridge parapet. These systems may be used on shoulders or in 
medians. Shoulder application requires a recovery area of 75 feet x 20 feet. 
Median application is required to have a recovery area of no less than 75 feet x 
20 feet on both sides of the system. These systems should be used in area 
where minimal impacts are anticipated (one impact every three or more years).  

 
  
 
Name: BRAKEMASTER® 350 from Energy Absorption Systems   
 www.energyabsorption.com/products/permanent/Brakemaster350System  

 
 
Length:  31 feet 6 inches 
 
Width:    2 feet 1 inch 

 
Front Anchor Option: 

This system is available with an embedded concrete anchor assembly, or a two-
foundation tube anchor assembly.  Both anchor assemblies are acceptable.  

 
NCHRP Test Level:  TL-3, may be used at any speed limit 
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Length of Need:  Starting at diaphragm # 3, 16 feet from front of system 
 
Characteristics 

Gating, re-directive, bi-directional, uni-directional. This system rides above the 
ground and has no post. When this system is impacted head-on the braking 
system engages controlling the deceleration of the impacting vehicle to dissipate 
the energy of the impacting vehicle. This system has many parts that can be 
reused after impact; inspection should be competed prior to ordering 
replacement parts.  

 
Application: 

Shoulder: For fixed objects within 15 feet of the traveled lane and a width 24 
inches or less, and where there is a minimum of 100 feet of clear area in front of 
hazard (150 feet when a transition element required to attach system to bridge 
parapet or concrete barrier).  
 
Median:  To protect fixed objects within 15 feet of the nearest approach lane and 
have a recovery area of 75 feet x 20 feet available before intrusion into the 
nearest opposing lane.  A 10:1 slope is required, on both sides of the system. 
May be installed on concrete, asphalt, or soil surfaces. Refer to UDOT STD 
DWG CC 5.  
  

Requirements 
Transition requirements change for concrete barrier and bridge parapet, see 
manufacturer’s specifications for proper transition element. The system attaches 
directly to single and double-faced guardrail. Refer to manufacturer=s installation 
instructions for front anchor assembly requirements.  The approach to the front of 
the system requires a slope of no greater than 10:1 for a length of 50 feet, and is 
free of any obstacles. The approach slope from the travel lane(s) to the side(s) of 
the system is required be no greater than 10:1 and be free of any obstacles. The 
recovery area behind the system will not be less than 75 feet x 20 feet, and on a 
slope no greater than 4:1, refer to UDOT STD DWG CC 5. The manufacturer, 
supplier or installer of the system will provide the appropriate directional object 
panel and marker post, UDOT STD DWG CC 1. 
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Type C  (continued) 
 
Name:  C.A.T. 350TM from Syro, Inc., A Trinities Industries Co. 
www.highwayguardrail.com  

 
Length:  31 feet 3 inches 
 
Width:    2 feet  
 
NCHRP Test Level:  TL-3, may be used at any speed limit 
 
Length of Need:  Starting at post # 4, 18 feet 9 inches from front of system 
 
Characteristics 

Gating, re-directive, bi-directional, and unidirectional. When this system is 
impacted head-on the slotted guardrail is forced over pins, which shear the rail. 
This shearing dissipates the energy of the impact, along with the CRT post. Soil 
tubes with soil plates required. This is a sacrificial system, many of the 
components must be replaced after an impact. 
 

Applications 
Shoulder: For fixed objects within 15 feet of the traveled lane and a width 24 
inches or less and where there is a minimum of 100 feet of clear area in front of 
hazard (150 feet when a transition element is required to attach system to bridge 
parapet or concrete barrier). The approach to the front of the system requires a 
slope of no greater than 10:1 for a length of 50 feet, and free of any obstacles. 
The approach slope from the travel lane to the side of the system is required be 
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no greater than 10:1 and be free of any obstacles. The recovery area behind the 
system will not be less than 75 feet x 20 feet, and on a slope no greater than 4:1. 
 
Median:  To protect fixed objects within 15 feet of the nearest approach lane and 
have a recovery area of 75 feet x 20 feet available before intrusion into the 
nearest opposing lane. The approach to the front of the system requires a slope 
of no greater than 10:1 for a length of 50 feet, and free of any obstacles.  A 10:1 
slope is required, on both sides of the system. May be installed on concrete, 
asphalt, or soil surfaces. Refer to UDOT STD DWG CC 5.  

 
Requirements 

Transition requirements are different for concrete barrier and bridge parapet. See 
manufacturer’s specifications for proper transition element. The system attaches 
directly to single and double-faced guardrail. The manufacturer, supplier, or 
installer of the system will provide the appropriate directional object panel and 
marker post, UDOT STD DWG CC 1. 
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Type D (3 approved systems) 
 

To protect fixed hazards within 15 feet of traveled way, with less than 100 feet of 
space in front of the hazard.  Used to protect concrete barrier ends, bridge 
parapets or piers, or other hazards as a stand-alone system. A transition element 
is required for use with single and double face guardrail. These systems may be 
used on shoulders or in medians. These systems should be used in areas 
where more than one impact per year is anticipated or when repair history 
indicates two or more impacts over a three-year period. 
 
 

 
Name:   QuadGuard® ELITE from Energy Absorption Systems   
 www.energyabsorption.com/products/permanent/QuadGuardEliteSystem.htm  
 

 
Length:  Varies with speed requirements, see test level below 
 
Width:  Five standard widths: 24 inches, 30 inches, 36 inches, 60 inches, and 90 
inches. The 60 inch and 90 inch systems flare out on both sides to obtain the required 
width at backup. 
 
NCHRP Test Level 

TL-2,  < 45 mph 7 bays, length 21 feet 6 inches 
TL-3,  > 45 mph 11 bays, length 33 feet 4 inches 

 
Characteristics 

Re-directive, bi-directional, unidirectional, non-gating, non-pocketing.  This 
system uses polyethylene cylinders, of varying wall thickness, which compress 
upon impact absorbing the energy from the impacting vehicle.  The cylinders will 
return to their original shape after system is reset. Bays 1 and 2 do not have 
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cylinders. The fender panels redirect an impacting vehicle.  This system can 
withstand multiple impacts with minimal repair. 

 
Application 

To protect fixed objects within 15 feet of the traveled lane, with width up to 90 
inches.  The approach to the front of the system will have a slope of 1:10 or less 
and be clear of any obstructions for a minimum of 50 feet. The approach slopes 
on either side of the system will be 1:10 or less. Refer to UDOT STD DWG CC 4.   
This system should be used in areas where at least one impact per year is 
anticipated, or when repair history indicates two or more impacts over a three-
year period.  
 

Requirements 
See manufacturer’s specifications for pad, backup and transition requirements. 
See STD DWG CC 2, Plan A2 or STD DWG CC 3 Guideline B, where drainage 
requirements are needed. The manufacturer, supplier or installer of the system 
will provide the appropriate directional object panel and marker post, UDOT STD 
DWG CC 1. 
 
Note:  The QuadGuard Elite and QuadGuard LMC are similar in appearance; the 
difference is the material the cylinders are manufactured with.  
The cylinders from the QuadGuard Elite may be used to upgrade the standard 
QuadGuard systems (Types A and B) when required. 
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Type D (continued) 
 
Name: *  QuadGuard® LMC from Energy Absorption Systems   
 www.energyabsorption.com/products/permanent/QuadGuardLMCSystem.htm 
 
 

 
Length:   31 feet, this system is available in one length only 
 
Width:   Three standard widths: 36 inches, 60 inches, and 90". The 60 inch and 90 inch 
systems flare out on both sides to obtain the required width at backup. 
 
NCHRP Test Level:  TL-3, 11 bays  (may be used with any speed) 
 
Characteristics 

Re-directive, bi-directional, unidirectional, non-gating, non-pocketing.  This 
system uses elastomeric cylinders, of varying wall thickness, which compress 
upon impact absorbing the energy from the impacting vehicle.  The cylinders will 
return to their original shape after system is reset. Bays 1 and 2 do not have 
cylinders. The fender panels redirect an impacting vehicle. This system can 
withstand multiple impacts with minimal repair. 

 
Application 

To protect fixed objects within 15 feet of the traveled lane, with widths up to 90 
inches.     This system should be used in areas where at least one impact per 
year is anticipated, or when repair history indicates two or more impacts over a 
three-year period.  

 
Requirements 

See manufacturer’s specifications for pad, backup and transition requirements. 
The approach to the front of the system will have a slope of 10:1 or less and be 
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clear of any obstructions. The approach slopes on either side of the system will 
be 10:1 or less. Refer to UDOT STD DWG CC 4.  
See STD DWG  CC 2, Plan A2 or STD DWG CC 3 Guideline B, where drainage 
requirements are needed. The manufacturer, supplier or installer of the system 
will provide the appropriate directional object panel and marker post, UDOT STD 
DWG CC 1. 
* Note:  The QuadGuard LMC and QuadGuard Elite are similar in appearance, 
the difference is the        material the cylinders are manufactured with. 
 
 

 
Name:  REACT 350TM from Energy Absorption Systems, 
www.energyabsorption.com/products/permanent/React350.htm 
 

 
 
Length:  Varies to speed requirements, see test level below 
 
Width:  3 feet 11 inches 
 
NCHRP Test Level 

TL-2,  < 45 mph 4 cylinders, length 15 feet 3 inches  
TL-2,  > 50 mph 6 cylinders, length 21 feet 3 inches 
TL-3,  > 60 mph 9 cylinders, length 30 feet 3 inches 

 
Characteristics 

Re-directive, bi-directional, unidirectional, non-gating, non-pocketing.  This 
system uses polyethylene cylinders with varying wall thickness, which compress 
upon impact absorbing the energy from the impacting vehicle.  The cylinders will 
return to approximately 80% of there original shape after impact.  The cables 
used on this system give the system a re-directive capability. This system can 
withstand multiple impacts with minimal repair. 
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Application 
To protect fixed objects within 15 feet of the traveled lane, with width up to 36 
inches.  This system should be used in areas where at least one impact per year 
is anticipated, or when repair history indicates two or more impacts over a three 
year period.  

 
Requirements 

See manufacturer’s specifications for pad, backup and transition requirements. .  
The approach to the front of the system will have a slope of 1:10 or less and be 
clear of any obstructions. The approach slopes on either side of the system will 
be 1:10 or less. Refer to UDOT STD DWG CC 4. See STD DWG CC 2, Plan A2 
or STD DWG CC 3 Guideline B, where drainage requirements are needed. The 
manufacturer provides the object marker for this system and a marker post is not 
required due to the height of the system. 
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Type E- Sand Barrel Arrays 

To protect fixed hazards outside 15 feet of the traveled way where there is an 
unlimited amount of space. This system can be configured to meet varying width 
requirements.  Use to protect concrete barrier ends, bridge parapets or piers, or 
other hazards as a stand-alone system.  This system can be used in a work zone 
when the hazard being protected meets the 15 foot criteria. 
 
 

 
Name: Three approved manufacturers. 
1. “Big Sandy” TrafFix Devices Inc. 
 www.traffixdevices.com   
 
2. Energite® III Barrels, Energy Absorption Systems 
 www.energyabsorption.com/products/permanent/EnergiteIIISystem.htm  
 
3. Universal  Barrels, Energy Absorption Systems 

www.energyabsorption.com/products/permanent/UniversalBarrels.htm   

 
Length:  Variable 
 
Width:    Variable  
 
NCHRP Test Level:  TL-1, TL-2, TL-3  

 
(Designer to designate speed and width requirements) 

 
Length of Need:  Variable 
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Characteristics 
Non-re-directive, uni-directional, bi-directional, gating, pocketing. This system 
uses plastic container filled with varying amounts of sand, which transfers and 
dissipates the energy from a impacting vehicle.  

 
Application 
 Use to protect fixed objects outside 15 feet of the traveled lane.  
 
Requirements 

Refer to UDOT STD DWG CC 6 for pad and placement requirements The 
approach slope to the front of the system will be no greater 20:1 and free any 
obstacles for a length of 50 feet prior to the first barrel. The approach slope from 
the travel lanes to the sides of the system application will be no greater than 10:1 
and be free of any obstacles. The required recovery area behind the system is 75 
feet X 20 feet, and on a slope no greater than 4:1.  Use Energite III Design 
Manual when designing this system (available from Division of Traffic & Safety). 
The manufacturer, supplier or installer of the system will provide the appropriate 
directional object panel UDOT STD DWG CC 1. 
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Type F (1 approved system) 
 

Use to protect concrete barrier or bridge parapet with less than 125 feet of 
longitudinal space in front of hazard.  

  
 
Name: QuadTrend 350TM from Energy Absorption Systems 
 www.energyabsorption.com/products/permanent/QuadTrend350System.htm  

Length: 21 feet    
 
Width:  1 foot 3 inches 
 
NCHRP Test Level: TL-3, may be used with any speed. 
 
Length of Need: Starting at post # 3, 7 feet 6 inches from front of system  (nose piece) 
 
Characteristics: 

Re-directive, uni-directional, gating.  This system is equipped with a slip base 
steel post and sand containers, which work in conjunction with one another to 
dissipate the energy from an impacting vehicle.   

 
Application: 

Use to protect concrete barrier and bridge abutments with longitudinal space of 
less than 125 feet in front of hazard.  

 
Requirements: 

Construct concrete pad as per manufacturer’s requirements. Use manufacturer’s 
requirements for installing redirecting cable and cable anchor. Redirecting cable 
anchor will be positioned in such a manner as to allow the redirecting cable to lay 
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flat on the ground. Slopes of 10:1 or less are required to the front and side 
approaches, and be free of obstacles. Refer to UDOT STD DWG CC 7 Crash 
Cushion Type “F” for recovery area requirements and redirecting cable anchor 
requirements. The manufacturer, supplier or installer of the system will provide 
the appropriate directional object panel and marker post, UDOT STD DWG CC 1. 
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Type G (Two approved systems. The systems in this type look very 
similar: see characteristics to distinguish differences.) 
 

Use to protect the approach end of single face w-beam guardrail. Should be used 
to protect concrete barrier or bridge parapet with unlimited longitudinal space 
(125 feet or greater) in front of the hazard when proper transition element is 
installed. These systems used on tangent or flared barrier installations.  
 

 
Name:  ET-2000™ or ET-PLUS™ from Syro, Inc. A Trinity Industries Co.

 www.highwayguardrail.com  

Length:  50 feet 
 
Width:  1 foot 8 inches  (extruder head) 
 
NCHRP Test Level: TL-3, may be used with any speed.  
 
Length of Need: starting with post #3, 12 feet 6 inches from front of system   
 
Offset: 50:1 
 
Characteristics 

Re-directive, unidirectional, gating. Extruder head flattens the rail, which is 
pushed out the backside of the head.  The cable box anchor assembly is hung on 



Revised  05/1/2003   C:\a&e\ccguildlines 050103 21 

the first rail element using rectangular slots punched into the rail element. The 
extruder head chute does not extend to the cable box assembly attachment 
point.  The extruder head appears to be solid.  
 

Application 
Single faced guardrail may be attached to bridge parapet or concrete barrier 
using a transition element, refer to STD DWG BA 4A. This system can be used 
with tangent or flared barrier installations.   
 

Requirements 
 
 Line Post Options 

 
Wood post: 
Posts 1 and 2: 2 foundation tubes, 6 foot long, with shortened break away posts, 
45 inches long. Post blocks not required at posts 1 and 2. Ground strut required 
between posts 1 and 2.  

 
Posts 3 and 4: 2 foundation tubes, 4 foot 6 inches long, without soil plates and 
shortened break away posts, 45 inches long. 
 
Posts 5 through 8: standard CRT posts    

 
Foundation tubes will be no greater than 4 inches above ground line. 

 
Steel post: Installation will use Hinged Breakaway steel posts (HBATM), as 
specified by Manufacturer. 
 
This system uses W6 X 8.5 steel posts. 

 
Posts 1 and 2: lower sections of Hinged Breakaway posts (HBATM) are 712 
inches in length, upper post are 28 inches in length. The post sections are bolted 
together. Post blocks are not required at posts 1 and 2. Ground strut required 
between posts 1 and 2.  
 
Posts 3 through 8: lower sections of Hinged Breakaway posts (HBATM) are 432 
inches in length, upper sections are 28 inches in length. The post sections are 
bolted together. Notched wood or composite blocks are required at posts 3 
through 8.   
 
Hinge joint will be placed a maximum of 1 inch above ground line. Hinge section 
of post will not be placed below ground level. 

  
The Hinged Breakaway Post (HBATM) used with this system cannot be 
substituted with any other type of steel breakaway post.  
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Transition required, as per UDOT STD DRW BA 4A for attachment to concrete 
barrier or bridge parapet, which will add a length of 25 feet to the installation. 
System will be installed with a 50:1 offset over the 50 foot length of the system. 
This will keep the extruder head from encroaching onto the shoulder of the 
roadway. The 50:1 offset may start at the connection point of the transition 
element if installed onto concrete barrier or bridge parapet.  
 
Refer to UDOT STD DWG CC 8 Crash Cushion Type G for offset requirements, 
grading requirements and recovery area requirements. The manufacturer, 
supplier or installer of the system will provide the appropriate directional object 
panel and marker post, UDOT STD DWG CC 1. 
  

  
 
Name: SKT-350 from Road Systems Inc., 

www.roadsystems.com   

 
 
Length:  50 feet 
 
Width:  1 foot 8 inches @ impact head 
 
NCHRP Test Level:  TL-3 may be used with any speed. 
 
Length of Need:  Starting with post #3, 12 feet 6 inches from front of system. 
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Characteristics 

Re-directive, unidirectional, gating. Extruder head kinks the rail element, which is 
pushed out the backside of the head.  The cable box anchor assembly is 
attached to the first rail element using shoulder bolts and sliding over bolts. The 
extruder head chute extends to the cable box assembly attachment point. The 
extruder head is attached to the chute assembly leaving an open space between 
the face of extruder head and extruder chute. 
  

Application 
Single faced guardrail may be attached to bridge parapet or concrete barrier 
using a transition element, refer to STD DWG BA 4A. This system can be used 
with tangent or flared barrier installations.   

 
Requirements 
 
 Line Posts Options 

 
Wood post: 
Posts 1 and 2: 2 foundation tubes, 6 foot long, and shortened break away posts, 
45 inches in length. Post blocks are not required at posts 1 and 2. Ground strut 
required between posts 1 and 2.  

 
Posts: 3 and 4:  2 foundation tubes, 4 foot 6 inches long, without soil plates and 
shortened break away posts, 45 inches long.  

 
Foundation tubes will be no greater than 4 inches above ground line. 
 
Posts 5, 6, 7, and 8: standard CRT posts, the bottom of the top hole will at 
ground level, post blocks are required at posts 3 through 8. 
 

Steel posts: installation will use hinged breakaway steel posts, as per 
manufacturer’s design requirements. 

  
 This system uses W6 X 9 steel posts.   
 

Post 1: bottom section is 72 inches in length; upper section is 28 3/8-inches in 
length. The two sections are connected together using a bolt and plates, with a 
1/4-inch gap between the two sections. 
 
Post 2: bottom section is 72 inches in length; upper section is 29 7/8-inches in 
length. The two sections are connected together using a bolts and plates, with a 
1/4-inch gap between the two sections. Ground strut required between posts 1 
and 2.  
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Posts 3 through 8: bottom section is 41 1/2- inches in length; upper section is 30 
1/4- inches in length. The two sections are connected together using a bolts and 
plates, with a 1/4-inch gap between the two sections. 
 
Hinge joint will be placed a maximum 1-inch above ground line. Hinge joint of 
post will not be placed below ground level. 
 
The hinge breakaway post for this system is manufacturer specific and 
other hinge breakaway post cannot be substituted. 
 
 
Transition required, as per UDOT STD DWG BA 4A for attachment to concrete 
barrier or bridge parapet, which will add a length of 25 feet to the installation. 
System will be installed with a 50:1 offset over the 50-foot length of the system; 
this will keep the extruder head from encroaching onto the shoulder of the 
roadway. The 50:1 offset may start at the connection point of the transition 
element if installed onto concrete barrier or bridge parapet. Refer to UDOT STD 
DWG CC 8 Crash Cushion Type G for offset requirements, grading requirements 
and recovery area requirements. The manufacturer, supplier or installer of the 
system will provide the appropriate directional object panel and marker post, 
UDOT STD DWG CC 1. 
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Type H (3 approved systems) 
Primarily used when protecting the approach end of single face w-beam 
guardrail. Should be used to protect concrete barrier or bridge parapet with 
unlimited longitudinal space 125 feet in front of the hazard when proper transition 
element is installed. These systems used on tangent or flared barrier 
installations.  
 
 
 

Name:  FLEAT-350 from Road Systems, Inc. 
 www.roadsystems.com  

 
 
Length:  37 feet 6 inches 
 
Width: 14 inches @ impact head 
 
NCHRP Test Level:  TL-3, may be used with any speed. 
 
Offset 

4 foot straight line flare over the length of the system. System post offset to be 
determined upon system layout. When system is used on a flared barrier 
installation, system will be installed at the same flare rate of the barrier 
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installation. When this system is used on a tangent guardrail installation the 
offset will be 4 foot.   
 

Length of Need:  Starting with post #3, 12 feet 6 inches from front of system 
 
Application 

Tangent or flared, single faced guardrail installations. When be used to protect 
concrete barrier or bridge parapet, a transition is required as per UDOT STD 
DWG BA 4A. 

 
Characteristics 

Re-directive, unidirectional, gating. The impact head slides over the rail element 
and when impacted the head kinks the rail element, absorbing the energy from 
the impacting vehicle, the rail is then pushed out the front side of the head.  The 
cable box anchor assembly is attached to the first rail element using shoulder 
bolts and sliding over bolts.  

 
Requirements 

Line Posts Options 
 

Wood post:   
Posts 1 and 2:  72 inch split foundation tubes with 2, 45 inch wood breakaway 
posts. Posts 1 and 2 do not require a block. Ground strut required between posts 
1 and 2.  
 
Posts 3 through 7: standard 72 inch CTR posts, the bottom of the top hole will be 
place at ground level. 
 
Steel posts:    
Post 1 and 2 use 43 inch welded breakaway steel posts set inside 6 foot 
foundation tubes. Post 1 and 2 do not require a block. Ground strut required 
between posts 1 and 2.  
 
Post 3 through 7: use 72” long welded steel breakaway post, joint of post will be 
placed a maximum of 1 inch above ground line. Joint of posts will not be placed 
below ground level. 

 
System to use only manufacturer’s specified welded breakaway steel 
posts.     

  
 The foundation tubes will be no greater than 4 inches above ground level. 

 
Transition required, as per UDOT STD DWG BA 4A, for attachment to concrete 
barrier or bridge parapet. Refer to UDOT STD DWG CC 9A Crash Cushion Type 
H for offset requirements, grading requirements and recovery area requirements. 
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The manufacturer, supplier or installer of the system will provide the appropriate 
directional object panel and marker post, UDOT STD. DWG CC 1. 
 

 
Name: SRT™/HBA™ 6 Post System, from Syro, Inc., A Trinity Industries Co.  
 www.highwayguardrail.com  
 
 

 
Note:  The last line post of the guardrail installation, at the point of the SRT-
350/HBA is connected will be a CRT post and is not considered part of the 
system. When this system is bid and selected the contractor will insure that the 
CRT post at this location is installed. 
 
Length:  37 feet 6 inches 
 
Width:    Width is same as standard guardrail 
 
NCHRP Test Level:  TL-3, may be used with any speed. 
 
Offset 
 4 foot straight line flare over the length of the system. 
 
Length of Need:  Starting with post #3, 12 feet 6 inches from front of system. 
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Characteristics 
Re-directive, uni-directional, gating. 

 
Application:  Single faced guardrail 
 
Requirements 

Posts 1 and 2: use Hinged Breakaway Post (HBATM) as supplied by the 
manufacturer The posts are constructed in two pieces and bolted together at the 
hinge point, The lower sections are 71 1/2- inches in length and the uppers 
section is 43 1/2-inches in length. Post 1 and 2 do not require a block. Ground 
strut required between posts 1 and 2.  
 
The Hinged Breakaway Post (HBATM) used with this system cannot be 
substituted with any other type of steel breakaway post.  
 
 
Post 3 through 6: standard 72 inch CTR posts, the bottom of the top hole will be 
placed at ground level. 
 
The last post of the guardrail run will use a standard CRT post with a block 
out and is not considered part of the system.  
   
Transition required, as per UDOT Standard Drawing BA 4A, for attachment to 
concrete barrier or bridge parapet. An additional 12’6” is required at the end of 
the transition element in order to meet the requirements of this system with the 
CRT post as the last post of a guardrail run.  Refer to UDOT Standard Drawing 
CC 9A, End Section Type AH@, for grading and recovery area requirements. The 
manufacturer, supplier or installer of the system will provide the appropriate 
directional object panel and marker post, UDOT STD. DWG CC 1. 

 
 
 
 
 
 
 
 
 

THIS PORTION OF PAGE LEFT BLANK 
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Type H (continued) 
 
Name:  SRT-350™  8 Post System, from Syro, Inc., Trinity Industries   
 www.highwayguardrail.com   

 
 
Length:  37 feet 6 inches 
 
Width:    Width is same as standard guardrail 
 
NCHRP Test Level:  TL-3, may be used with any speed. 
 
Length of Need:  Starting with post #3, 12 feet 6 inches from front of system. 
 
Offset: 
 4 foot parabolic flare over the length of the system. 
 
Characteristics: 

Re-directive, uni-directional, gating 
 
Application:  Single faced guardrail 
 
Requirements: 

Posts 1 and 2:  72 inch foundation tubes with 2, 45 inch wood breakaway posts. 
Posts 1 and 2 do not require a block. Ground strut required between posts 1 and 
2.  
 
Posts 3 through 8: standard 72 inch CTR posts, the bottom of the top hole will be 
placed at ground level. 
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 The foundation tubes will be no greater than 4 inches above ground level. 

 
Transition required, as per UDOT Standard Drawing BA 4A, for attachment to 
concrete barrier or bridge parapet. Refer to UDOT Standard Drawing CC 9B, End 
Section Type “H”, SRT-350, for grading and recovery area requirements. The 
manufacturer, supplier or installer of the system will provide the appropriate 
directional object panel and marker post, UDOT STD. DWG CC 1. 
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Construction Zone Systems 
 
The following are approved construction zone systems, to be supplied by the contractor 
in most cases. 
Not all the systems are NCHRP 350 approved but may be used until such time the 
service life has expired.  
  
 
 
  
Construction Zone Crash Cushions 
 
 
 
Name 

 
Manufacturer 

 
NCHRP Test Level 

ABSORB 350® Barrier Systems Inc. TL-2 < 45 MPH, 5 element  
TL-3 > 45 MPH, 9 
elements  
This is a gating system and 
a recovery area behind the 
system of 75’ x 20’ is 
required. Recovery area 
will not have a slope 
greater than 4:1. 
When used in freezing 
conditions an antifreeze 
solution is required. 
Fill liquid will be pumped in 
and out. No fill liquid 
emptied onto roadway or in 
the right of ways.   

ADIEM 350TM Trinity Industries, Inc. TL-3 any speed 
ADIEM II™ Trinity Industries, Inc. TL-2, < 45 MPH  
NEAT® Energy Absorption System TL-2, < 45 MPH 

This is a gating system and 
a recovery area behind the 
system of 75’ x 20’ is 
required. Recovery area 
will not have a slope of 
greater than 4:1.  

QuadGuard CZ™ Energy Absorption System TL-2  < 45 MPH 3 bay 
system 
TL-3  > 45 MPH 6 bay 
system 
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Construction Zone Crash Cushions 
 
 
 
Name 

 
Manufacturer 

 
NCHRP Test Level 

REACT 350 Roadway Safety Services, 
Inc.  

TL-1, < 45 MPH 4 
cylinders  
TL-2,  > 45 MPH  < 55 
MPH 
 6 cylinders 
TL-3,  > 55 MPH 9 
cylinders 

TAU-II™ Barrier Systems Inc. TL-2, < 45 MPH 4 bay 
system 
TL-3  > 45 MPH 8 bay 
system 

SHORTRACC™ Trinity Industries TL-2,  < 45 MPH  
TRACC™ Trinity Industries TL-3 any speed 
Sand Barrels 
“Big Sandy” 
Energite III® 
Universal Barrel® 

 
TrafFix Devices Inc. 
Energy Absorption 
Roadway Safety Services 

TL-1, TL-2, TL-3 
When using this system 
all installation 
requirements as per a 
permanent application 
will be met. See Type E 
permanent crash 
cushion  

GREAT CZ® 
This system is not an 
NCHRP 350 approved 
system. It may be used until 
service life has expired. 

Energy Absorption System Speed < 45 MPH, 3 bays  
Speed > 45 MPH, 6 bays   
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POLICY AND PROCEDURES FOR                                                                        
THE  ROADWAY SAFETY IMPROVEMENT (RSI) PROGRAM 
 
 
 
PURPOSE 
 
The purpose of this policy and procedures statement is to fulfill the requirements outlined 
in 23 CFR 924, Subchapter J, “Highway Safety Improvement Program.”  The overall 
objective on all Utah roads is to: 
   

1. Reduce the number of accidents;  
2. Reduce the severity of accidents; 
3. Decrease the potential for accidents; and,  
4. Make the most efficient use of available safety funds. 

 
These objectives will be accomplished through identifying high accident locations and 
developing a program of roadway safety improvement projects to address those 
locations.  Identified locations may be on any public roadway.  Funding for the Roadway 
Safety Improvement (RSI) Program is apportioned under 23 U.S.C. 133(d)(1). 
 
UDOT’s RSI Program is an update to the previous UDOT HES Program. 
 
 
RSI PROJECT COORDINATOR 
 
The UDOT Engineer for Traffic and Safety, or designee, (The Engineer) shall be 
responsible for the implementation and coordination of the Roadway Safety 
Improvement Program.  The Engineer and representatives from Utah Highway Patrol, 
Utah Highway Safety Office, local law enforcement, local government officials, UDOT 
Region Directors, UDOT Region Traffic Engineers, and the UDOT Traffic and Safety 
Division shall be included, as appropriate, as members of the RSI Team in each Region.  
The Engineer shall be the RSI Team coordinator, and is responsible for program 
development, project identification and review, development of the accident locations 
list, programming the funding, transferring proposed projects to design and construction 
phases in accordance with UDOT established procedures, and evaluation of the 
constructed RSI projects. 

 
 

RSI PROGRAM PROCESS 
 
 
1. Collection of Crash, Traffic, and Roadway Data 

UDOT currently maintains a database that contains every reported accident that 
occurs within the state of Utah.  The Central Accident Records System (CARS) 
database also contains roadway and traffic data for all state routes and federal-
aid routes.  Roadway and traffic data for the database (the Roads File) is 
supplied and maintained by the UDOT Planning Division. 
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2. Identification of Safety Spot Locations (SSLs) 
 The initial effort for identifying roadway safety improvement locations is to 

accumulate a list of SSLs throughout the State where the numbers of accidents 
and/or the severity of accidents are higher than expected, or where contributing 
circumstances are unknown. The process to assemble the SSLs is a two-step 
process: 
 
a. A statistical analysis of the CARS database is conducted to identify 

candidate accident locations.  The statistical analysis is also conducted in 
a two-step process for roadway segments, and for roadway intersections.   
1. For roadway segments, a slider function (automated within the 

CARS database) is used to screen all roadway segments for 
those segments that reach threshold numbers of accidents within 
a 0.5-mile segment and 0.1-mile intervals.   

2. For intersections, the process is much more labor intensive.  A 
screening for crashes within the CARS database at intersections 
is possible, but is very limited because of the format of the current 
Roads File.  Essentially, all crashes that have been assigned an 
“intersection type” during the coding process will be queried, and 
the locations that reach a threshold number of crashes will be 
identified.  Unfortunately, because of the Roads File, the database 
is unable to create an automated screened intersection report that 
includes all intersecting roadways at a given intersection.  The 
crashes occurring on the intersecting roadway(s) will be summed 
manually to arrive at the final prioritized listing.   

b. Additional locations will be considered for addition to the SSLs as 
identified by UDOT Region engineers, other state agencies, the FHWA, 
the Utah Highway Patrol, local law enforcement, local government 
officials, and the general public. 

 
The State of Utah contains 29 counties and approximately 231 cities.  
While it may not be feasible to personally contact 260 separate 
jurisdictions, the following strategies will be used to maximize 
participation of local jurisdictions: 
1. Cities and counties with current US Census populations greater 

than 15,000 will be contacted annually via telephone and/or letter 
to solicit high accident locations and to provide education on the 
RSI program.  According to the 2000 US Census, the 15,000 
threshold will result in 30 cities and 15 counties being contacted 
annually. 

2. Efforts to reach the rest of the cities and counties will focus 
primarily on partnering efforts with the Utah League of Cities and 
Towns.  Annual participation in the Utah League of Cities and 
Towns’ Road School is one particularly effective way to reach 
multiple jurisdictions.  The process of reaching and involving local 
jurisdictions will be continually refined. 

   
c. The deadline for submission of locations to the Engineer for inclusion in 

the SSL lists is October 1st annually in order to be considered for 
programming in the current year’s STIP process. 
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3.   Selection of Locations for Preliminary Analysis 
 Candidate locations on the SSLs are prioritized and selected for preliminary 

analysis using weighted accident rates, GIS plot maps, and collision diagrams. 
This selection process follows the following steps: 

 
a. Three year accident GIS plot maps and/or computer generated lists by 

county summarizing accidents on all roads and streets are prepared. 
 
b. Accidents for each location are equated to property damage accidents 

using a severity rating to determine weighted accidents.  The following 
factors are used: 

    
1. One fatal accident equals twenty property damage accidents. 
2. One injury accident equals five property damage accidents. 
3. The average annual daily traffic is used to determine weighted 

accident rates. 
 
These factors are used to rank and prioritize the candidate locations on 
the SSLs for further analysis.     

 
c. Detailed accident summary reports are obtained for each location for the 

most recent three-year period using the CARS database.  The nature of 
the crashes is analyzed to determine if there are any apparent crash 
patterns. 

 
d. Each location is compared to UDOT’s 5-yr STIP to ensure coordination 

between the two programs.  Potential RSI projects within the boundaries 
of a project on the STIP will be advanced in this process, but funding will 
be determined on a case-by-case basis.  Whether or not the potential RSI 
project is funded, the safety information developed will be provided to the 
Region for use in the development of the STIP project. 

 
e. Collision diagrams are prepared for each selected location. 

 
f. Potentially hazardous locations may be selected and ranked based on a 

comparison to locations that displayed characteristics similar to those at 
improved locations before safety improvements, and resulted in 
documented accident reduction after the improvements. 

 
g. An investigation file is prepared for each selected location, which includes 

data noted in a. through e. above. 
 
4.   Field Inspection of Individual Locations 

An on-site inspection or a review by video-log is made of each selected location 
by the RSI team.  The reviews focus on the highest-ranked locations first.  The 
timeframe to complete a review on every location in each SSL will be dependent 
on the availability of the RSI team members. 
 
a. A preliminary determination of the cause of the accidents at each location 

is made and possible mitigation measures are identified, both pending 
further investigation. 



 4

 
b. Observations are made regarding sight distance, approach speeds, 

conditions of roadway surface, geometrics, lighting, existing traffic control 
devices, driver behavior, and other pertinent features. 

 
c. People living or doing business in the immediate area are occasionally 

contacted regarding their observations of what might be contributing to 
the accidents. 

 
d. A Location Reviews Report is by the Engineer to summarize the problem, 

mitigation discussed, and preliminary recommendations for all sites 
inspected. The report is sent to the inspection team members, FHWA, 
and Region Directors.  

 
e. The Location Reviews Report may recommend that a location is not 

appropriate for the RSI program, but the report may identify other 
methods for dealing with a problem at a given location. 

 
5.   Selected Locations Analyzed, Corrective Action Proposed, and Listing 

Prepared 
Using the investigative file and Location Review Report, each location identified 
is analyzed, corrective action proposed and a final priority listing prepared by the 
Engineer. 
 
a. A list is developed which includes the location, the proposed 

improvement, a cost estimate for the improvement, and the benefit/cost 
ratio for each location. 
 
1. The Equivalent Uniform Annual Cost (EUAC) of the proposed 

improvement is calculated by the Engineer using an interest rate 
and a design life based on the current economy and the 
improvement selected.  UDOT’s “Quantities and Average Low Bid 
Unit Prices” listing will be the basic source for estimating the cost 
of each improvement. 

 
2. The Equivalent Uniform Annual Benefit (EUAB) of the proposed 

improvement is calculated by the Engineer using the Bailey 
Method Attachment to FHWA Technical Advisory T7570.1 
(modified), and current accident costs as determined by FHWA 
Technical Advisory T7570.2 dated October 31, 1994, and 
subsequent updates.  Accident Reduction Factors (ARF) used to 
calculate the reduction in accidents associated with a given 
improvement are taken from the following sources: 

 
a).    FHWA 
b).  Kentucky Transportation Center, “Development of Accident 

Reduction Factors”  (Research Report KTC-96-13, June 1996) 
 

The Kentucky ARF Study used a comprehensive survey of 44 
states and a literature review of 61 documents to determine the 
best estimates of reduction factors for given safety improvements.  
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As more data becomes available, UDOT will eventually develop a 
localized database for Utah using actual reduction factors 
resulting from constructed RSI projects.  Until that time, the 
Kentucky ARF study is the best information available.  

  
3. The Engineer determines the benefit/cost ratio for each location 

by dividing the calculated Equivalent Uniform Annual Benefit 
(EUAB) resulting from the improvement by the calculated 
Equivalent Uniform Annual Cost (EUAC) of making the 
improvement. The locations with benefit/cost ratios of less than 
one are not included in the list of recommended Roadway Safety 
Improvement projects. 

 
 

b. The Engineer reviews the proposed projects, reviews the intended 
improvement(s), and prioritizes the proposed projects based on the 
following factors. 
 
1. Costs 
 
2. Benefits 
 
3. B/C Ratio 
 
4. Plan Development Schedule 
 a).   Survey 
 b).   Utilities 
 c).   R.O.W. 
 d).   Design Schedule 
 
5. Coordination with other programmed UDOT projects. 
 
6. Allocation of a portion of apportioned funds to areas of the State 

as defined by current UDOT Region boundaries and the type and 
number of accidents occurring in each. 

 
c. The proposed RSI program, with cost estimate and benefit/cost ratio, is 

presented for review at the annual Region Statewide Transportation 
Improvement Program (STIP) workshops (usually held in January). 

 
d. Following the Region STIP workshops, the recommended program of RSI 

projects is submitted to the Transportation Commission for review and 
approval as part of the STIP. 

 
6.    Implementation 

The scheduling and implementation of RSI Projects shall be in accordance with 
procedures set forth in 23 CFR (ie. Parts 630 and 635) and the following: 
 
a. For each RSI project in the STIP, UDOT Region Directors shall be 

responsible for assigning a project manager, for obligating federal 
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funding, for developing the design, and for advising the Engineer of the 
progress and status of each project. 

 
b. The UDOT Region Project Manager shall be responsible for the timely 

completion of the projects they are assigned. When applicable, this shall 
include, but not be limited to design plans and specifications, 
environmental studies, funding agreements, maintenance & non-
encroachment agreements, coordination of right-of-way acquisition, utility 
agreements, and delivery of final plans to UDOT Construction Division, 
Contracts, Estimates and Agreements Section for advertisement. 

 
c. The Project Manager shall involve the FHWA, the Engineer, and other 

representatives of the Traffic and Safety Division in the development of 
each project in an advisory role. 

 
7.  Evaluation 

Three years after construction of the improvement is completed, the Engineer will 
evaluate each Roadway Safety Improvement project based on a comparison of 
accidents three years prior to the improvement to three years following the 
improvement. The comparison will be made for accident numbers, accident 
rates, and accident severity.  The evaluation process is similar to the process for 
determining the estimated benefit-cost ratio described in Section 5, except actual 
costs and actual savings are used. 
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